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ludiK  tinyt  the  \ext  Generation 
oj  Leaders 

SOMIC  intcrustiiij^^  indications  aie  derivable  from 
a  snrvc\  of  the  courses  conducted  by  the  electric 
utilitv  coni])anies  to  train  selected  tjroups  of  collej^e 
jjradu.'ites  for  usefulness  in  the  business.  'I'he  aims 
are  •'tated  bv  the  surveyor  to  be  the  <juick  development 
of  ca])al)le  luinian  material  from  a  ^rou])  conceded  to 
Ik*,  on  the  averaj^e.  more  readily  susceptible  than 
otliers  to  the  learninj^  of  new  duties  and  resjionsi- 
l)ilities — namely,  the  collej'e  j^n'aduates. 

It  does  not  look,  however,  as  if  the  collejje  depart¬ 
ments  from  which  the  men  are  selected  are  as  numer¬ 
ous  and  varied  as  those  in  the  utility  business  through 
which  they  are  routed  to  acrpiire  familiarity  with  all 
its  phases.  In  this  the  entjineerint^  schools  and  de¬ 
partments  will  find  ])ardonahle  jiride  and  considerable 
continuation  of  their  claim  that  enj'ineerinff  educa¬ 
tion  is  the  best  prejiaration  for  any  line  of  business, 
certainly  for  those  industries  like  the  electrical  which 
are  so  inescajiahly  technical  in  foundation  and  mani¬ 
festation.  'I'he  electrical  manufacturing,'  comjianies  are 
known  to  be  emjiloyinj'  and  assij'uinj'  to  their  cadet 
courses  the  t,'raduates  from  other  than  the  tjoneral  and 
differentiated  engineering'  c'ourses.  but  then  ajiain  their 
problems  in  jiroduction  manaj'ement.  sales,  advertising 
and  cost  accounting  are  more  prominent  than  those 
of  the  utilities.  Nevertheless,  the  trend  is  noticeably 
toward  a  reduction  in  this  disjiarity.  and  we  may  look 
for  an  increasing  jiroportion  of  economics  and  even 
classical  graduates  in  the  utility  business,  although 
they  may  not  enter  and  progress  through  the  organized 
utility  school. 

Ihe  fact  that  such  a  large  iierccntage  (70  to  100, 
with  the  average  closer  to  the  latter  figure )  of  the 
nien  remain  with  the  company  at  the  close  of  the 
course  may  be  taken  as  indicating  one  or  more  of 
several  things,  d'he.se  include  general  confidence  in 
the  future  of  the  business,  jiarticular  confidence  in  the 
employers  and  especially  those  officials  with  whom  the 
Students  are  permitted  to  make  contact,  and  efficacy 
of  the  course  itself  in  sustaining  an  aroused  interest 
and  showing  the  integrated  functions  of  the  branches 
of  the  business.  A  more  signilicant  index  is  the  high 
percentage  of  all  who  have  taken  the  courses  still 
remaining  with  the  same  companies. 

The  j)ay  is  generous  in  view  of  the  admittedly  poor 
productive  value  of  the  student  during  the  term  of 


the  cour.se.  In  general,  however,  it  seeni:?  there  might 
be  a  somewhat  greater  increase  than  the  $15  jier  week 
additional  when  the  student  is  assigned  to  his  first 
real  job.  ()f  course,  the  i*xplanation  is  that  the 
dela\ed  acceleration  is  dictated  by  the  need  of  recov¬ 
ering  lost  investment.  One  comjiany.  however.  re]»orts 
doubling  tbe  beginning  wage  when  the  course  is  com- 
jdeti-d.  If  the  course  fulfills  its  aim  why  should  not 
one  who  comjiletes  it  satisfactorily  have  gained  enough 
persjiective  and  balance  to  be  able  to  earn  honestly 
double  the  subsistence  wage  initially  jiaid? 

❖ 

Savin tE  at  One  End 

All  branches  of  the  electrical  industry  are  efficient 
^  in  jirodiiction  and  inefficient  in  distribution,  'file 
brains  of  executives  and  engineers  have  focused  on 
jirodiiction  and  let  distribution  care  for  itself,  'file 
result  is  that  the  economic  future  of  the  industrv  as 
it  o])erates  today  will  be  shajied  by  the  successful  solu¬ 
tion  of  the  ilistribution  ])roblem. 

What  is  wrong  with  distribution?  In  terms  of  gen¬ 
eral  industry  the  Department  of  (  ommerce  ])Uts  its 
finger  on  several  facts.  Some  of  them  are  startling. 
P'or  exani])le.  25  ])er  cent  of  the  credit  sales  and  6  ]ter 
cent  of  the  c.ish  sales  in  this  country  lead  to  the  return 
of  goods,  'file  major  cause  is  that  ina«le(|uate  lighting 
does  not  |)erniit  customers  to  make  a  careful  examina¬ 
tion  of  purchases.  Careless  salesnianshi|)  ranks  second 
to  this  indictment  of  the  electrical  industry. 

.About  four  hundred  million  dollars  is  lost  yearly 
through  inefficient  credit  methods,  ^’et  the  automotive 
iiuhistry  loses  only  ()..?  ])er  cent  through  installment 
sales  that  amount  to  half  the  total  of  all  industry.  No 
one  knows  where  the  electrical  industry  ranks  in  this* 
classification.  .Accurate  cost -accounting  methods  for 
production  and  sales  costs  are  jirevaleiit  among  com¬ 
panies  that  are  in  a  jirecarious  fmaiicial  condition. 

'fhese  general  distribution  faults  in  all  industry  can 
be  outlined  at  length.  'I'hey  ajiply  to  the  electrical 
industry,  and  other  faults  |K*cuIiar  to  that  industry  are 
in  evidence.  .Str.'iight-line  distribution,  selective  sell¬ 
ing.  volume  insanity,  group  com^ietition.  <lisorganiza- 
tion.  ])ersonaiized  selling  and  many  other  technical 
terms  of  ilistrihution  have  a  tangible  meaning  to 
students  of  tbe  subject,  but  are  meaningless  to  those 
resjionsible  for  the  distribution  jiractices. 

Facts  about  distribution  in  the  electrical  industry 


should  be  added  to  facts  alxjut  distribution  in  all  in¬ 
dustry.  Work  should  l)e  done  to  put  distribution  faults 
in  terms  of  dollar  loss.  Organization  should  be  per¬ 
fected  and  i)ractices  instituted  to  eliminate  these  losses. 
It  can  Ik*  asserted  confidently  that  the  elimination  of 
each  loss  will  save  dollars  and  will  open  the  door  of 
opi)ortunity  to  sell  more  business — witness  the  effect 
of  lighting  on  the  volume  of  returned  gocKls.  Tluvs  the 
electrical  industry  can  ojK-rate  more  economically  in 
its  internal  affairs  and  increase  its  sales  to  all  business 
if  it  will  go  to  work  and  solve  its  distribution  prob¬ 
lem.  It  can  Ik  a  shining  example  of  good  distribution 
in.stead  of  one  of  the  best  examples  of  bad  distribu¬ 
tion. 

❖ 

Power  Companies  Cannot  Afford  to 
Encourage  Bootleg  Wiring 

WHEN  the  five-and-ten-cent  and  other  chain  stores 
first  began  to  sell  wiring  material — sockets, 
switches,  fuses,  lamps  and  wire — to  the  public,  electrical 
men  were  very  much  disturbed.  To  invite  the  house¬ 
holder  to  do  his  own  wiring  opens  up  alarming  possi¬ 
bilities.  For  such  circuit  extensions  go  in  without 
supervision  or  inspection.  Workmanship  is  crude  aiid 
careless.  Joints  are  not  soldered.  Fire  and  life  hazards 
are  involved,  and  the  trouble-call  records  of  any  large 
city  power  company  show  how  real  the  danger  is. 

There  are  only  three  ways  for  the  electrical  industry 
to  deal  with  the  economic  and  actual  menace  of  this 
situation.  One  is  to  ignore  it,  let  the  imblic  buy  when 
and  what  it  will  and  Ixxitleg  its  wiring  extensions, 
and  trust  to  the  trouble  calls  and  chance  inspections 
to  correct  the  faults.  This  has  been  the  common 
method.  And  it  has  been  going  on  so  long  now  that 
manufacturers,  wholesalers,  utility  men,  and  even  con¬ 
tractors  in  most  cities,  have  come  to  take  it  as  a  matter 
of  course. 

'I'he  second  method  is  to  accept  it  and  compete  with 
it,  and  in  some  cities  i)ower  companies  and  some  con¬ 
tractors  and  wholesalers  are  actively  selling  such  mate¬ 
rials  themiielves  over  the  cf)unter  to  any  buyer.  They 
argue  that  it  is  iKtter  that  the  handy  man  should  l)uy 
standard  stuff  and  be  told  to  be  careful  and  to  have 
his  work  insiKcted  than  for  him  to  buy,  anyway,  some¬ 
thing  more  hazardous  with  no  advice. 

The  third  method  is  for  the  electrical  industry  in 
the  community  to  face  the  danger  ojKnly  and  spend 
money  to  educate  the  local  public  to  the  value  and 
importance  of  quality  in  wiring  materials  and  resjxm- 
sible  workmanship.  It  goes  without  saying  that  the 
latter  is  the  only  course  that  offers  any  constructive 
progress  toward  correcting  the  evil.  That  it  can  be 
done  with  the  whole-hearted  support  of  the  industry 
and  good  promise  of  public  response  is  made  clear  by 
the  very  courageous  and  intelligent  campaign  of  adver¬ 
tising  that  is  now  being  conducted  in  Boston  by  the 
Metro])olitan  Electrical  League — a  direct  appeal  to  the 
common  sense  of  the  householder. 


A  iKilicy  of  action  apiKals  to  every  normal  mar  lal 
And  since  the  public  runs  these  risks  only  because «  i  of 
does  not  understand  the  danger  involved,  the  Bostor  ca 
campaign  is  a  logical  corrective.  For  the  electrical  ar 
industry  supinely  to  do  nothing  is  absurd  and  indt. 
fensible ;  but  for  a  power  company  to  itself  sell  sfKket^ 
switches,  wire  and  loom  to  amateurs,  so  that  they  mav 
go  adventuring  in  electrical  wiring,  is  putting  thi  (■ 
stamp  of  high  ajiproval  on  a  very  dangerous  jiractice 
It  is  in  direct  conflict  with  the  whole  spirit  of  ccxie> 
and  ordinances.  It  is  a  rank  injustice  to  the  contractor  ^ 
who  is  endeavoring  to  maintain  sound  .standards  of 
safety  and  to  co-ofierate  wdth  the  utility  in  iiromotin?  ^ 
more  adequate  installations.  1 

If  we  are  ever  to  have  popular  appreciation  of  the  I  ' 
benefits  of  anqile  installations,  complete  equipment  ani 
a  satisfying  service,  electrical  men  must  have  the  cour¬ 
age  to  face  the  selling  of  larger  wiring  systems  in  the 
home — systems  that  naturally  cost  more.  The  power 
companies  ])articularly  should  discourage  the  idea  of 
makeshift  extensions.  They  know  the  dangers. 

❖ 


Thoughtless  Fire  Protection 


^  I  ^IIERE  is  more  to  fire  protection  than  a  desire  to 
get  low  insurance  rates.  It  should  be  a  basic  de¬ 
sign  factor  in  the  attempt  to  supply  continuous  service. 
Insurance  rates  and  the  protection  of  equij)ment  are 
desirable  ends  in  themselves,  but  a  reduction  in  the 
number  of  outages  and  the  time  of  each  outage  is  the 
major  objective  to  be  sought  in  each  electrical  installa¬ 
tion. 

Fire  protection  should  be  an  element  in  the  original 
design  specifications  and  not  an  afterthought.  It  should 
rank  equally  with  flexibility,  isolation,  relaying  and 
control.  It  should  be  built  into  the  structural  and  aj)pa- 
ratus  as.sembly  to  afford  an  adequate  and  permanent 
means  of  reducing  service  outages  should  fires  wcur. 
ft  .should  operate  without  involving  life  hazards  to 
employees  and  with  a  minimum  amount  of  human  aid. 
This  means  more  than  the  adojrtion  of  a  s])rinkler 
system  in  a  fireproof  building.  Electrical  apparatib 
contains  much  oil  and  in  itself  has  great  ])otentiality 
for  disru])tive  forces.  To  protect  against  these  hazards 
is  a  major  engineering  task,  yet  most  electrical 
assemblies  fall  below  the  adequacy  of  fire  protection 
installed  in  fireproof  buildings.  In  the  majority  ot 
electrical  installations  it  is  a  matter  of  ojnnion  or  the 
hit-or-miss  use  of  a  few  |)orta:ble  extinguishers,  and 
there  is  a  dearth  of  the  built-in  type  of  fire  protection 
that  is  so  advisable.  The  truth  of  this  as.sertion  is 
evident  in  the  article  discussing  fire  protection  printed 
in  this  issue  of  the  Electrical  World. 

It  should  not  take  a  disastrous  fire  to  start  thinking 
about  fire  ])rotection  on  the  lines  of  engineering.  I  here 


I 


is  every  incentive  from  a  service,  a  life-hazard  and  an 
economic  point  of  view  to  study  what  may*  be  done  with 
adequate  safeguards  for  each  kind  of  electrical  instal- 
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lation.  H  fires  cannot  be  jirevented,  then  the  extent 
of  damaf,^e  can  be  limited,  and  above  all  the  outage  time 
can  be  reduced.  It  is  reasonable  to  assert  that  thought 
and  action  are  called  for. 

❖ 

Customer  Ownership 
Should  Be  Pushed 

HE  tendency  in  iiublic  utility  financing  during  the 
last  five  years  has  been  away  from  bonds  and  more 
and  more  toward  stock.  That  is  to  say,  while  the  total 
public  offerings  this  year  for  all  utilities  were  50  per 
cent  greater  than  they  were  five  years  ago,  three  times 
as  much  money  was  procured  through  the  sale  of  stock 
in  1929  as  in  1925.  The  total  bonds  issued  were 
approximately  $60,000,000  less. 

This  is  as  it  should  be.  The  utilities  should  be 
])opularly  owned ;  the  owners  should  be  partners  and 
not  creditors — stockholders  and  not  bondholders.  Of 
course,  an  ideal  credit  condition  is  attained  when  the 
utility  is  financed  entirely  through  the  sale  of  capital 
stock;  but  few  utility  companies  have  as  yet  reached 
that  goal,  although  many  have  that  objective  in  view. 
On  the  other  hand,  the  greater  the  bonded  indebted¬ 
ness  and  the  smaller  the  stock  issued,  the  higher  the 
dividend  ])ossibility. 

However,  the  market  situation  in  1930  will  be  the 
determining  factor  as  between  bonds  and  stocks,  and 
not  tlie  wishes  of  the  management.  Preferred  .stock 
Ls  generally  attractive  to  investors  at  all  times,  and  its 
sale  to  customers  and  employees  should  be  ))ushed  with 
renewed  vigor.  It  is  a  great  mistake  for  utility  com¬ 
panies  to  neglect  this  phase  of  {niblic  utility  financing 
for  any  reason  whatsoever. 

'fhe  cost  to  the  utility  may  be  a  trifle  higher  than 
that  of  bonds  or  common  stock,  but  from  every  angle 
of  public  utility  management  and  operation  customer 
ownership  is  most  desirable. 

❖ 

Four  IV alls  Do  Not  Make 
a  Substation 

L\ST  how  far  a  utility  company  is  justified  in  going 
in  order  to  .satisfy  the  wishes  of  those  of  the  public 
who  niu-st  lie  intimate  neighbors  with  a  substation,  a 
generating  jdant,  a  transmission  line  or  an  overhead 
distribution  system  is  largely  a  debatable  ((uestion. 
The  executive  attitude  in  general  is  to  meet  the  wishes 
of  the  community  or  even  to  exceed  them,  although 
notable  exceptions  to  this  viewpoint  are  not  un- 
discoverable.  It  is  therefore  necessary  to  assume  that 
failures  to  do  the  desirable  thing  are  failures  due  more 
often  to  lack  of  knowledge  than  to  indifference. 

The  discussion  which  R.  B.  Horner  cont<ributes  to 
this  issue  of  the  Iu.kctrical  World  is  indeed  w’orthy 
of  note,  for  he  has  shown  conclusively  that  thoughtful 


efforts  by  skillful  architects  may  make  a  .substation  a 
thing  of  character  for  which  no  apologies  need  be  made 
to  any  one.  No  damning  charge  of  wasted  money  may 
be  made  against  Mr.  Horner’s  examples,  for  foremost 
among  his  guiding  principles  has  been  the  honest 
avoidance  of  such  an  indiscretion. 

Engineers,  and  not  architects,  have  too  often  dictated 
the  appearance  of  utility  structures,  and  the  efforts  of 
the  non-artistic  engineers  to  produce  attractive  build¬ 
ings  have  frequently  l)een  pitiful  failures,  savoring  of 
*‘what  might  have  been,”  for  that  very  reason.  There 
is  little  to  be  added  to  the  admirable  case  that 
Mr.  Horner  has  presented,  though  there  are  utility  men 
who  will  look  upon  such  structures  as  he  advocates  as 
wholly  unwarranted.  That  a  substation  can  be  built  in  a 
high-class  residential  or  commercial  di.strict  without 
rendering  its  presence  an  affront  has  been  demonstrated, 
and  that  even  the  least  prepossessing  surroundings  may 
in  time  become  so  improved  as  to  demand  far-sighted 
planning  should  not  be  overlooked. 

❖ 

Economic  Approach  to 
Peak-Load  Problems 

EAK  loads  will  probably  persist  in  the  electric  utility 
field  as  they  have  done  for  years  in  other  lines  of 
endeavor.  But  the  expense  which  they  incur  should 
serve  as  a  constant  stimulus  to  ingenuity  in  smoothing 
out  demands  and  in  handling  more  economically  the 
])eak  demands  which  remain.  Already  interconnection 
of  i)lants  and  systems,  establishment  of  off-jHiak  rates 
and  application  of  electricity  to  operations  that  can  lie 
performed  between  10  p.m.  and  6  a.m.,  or  other  valley 
jK'riods,  have  improved  the  situation  considerably  on 
some  properties.  But  a  big  task  remains — that  of  coti- 
vincing  both  utilities  and  industrial  establishments  that 
these  anti  other  off-|)eak  usages  of  electricity  can  l)e 
more  extensively  ap])Iied. 

In  this  issue  another  method  of  handling  peak 
loads  economically  is  outlined  in  an  analytical,  eco¬ 
nomic  way  by  Dr.  I’.  11.  .Schweitzer.  He  recognizes 
present  methods  and  briefly  comments  on  them,  but 
shows  his  courage  in  devoting  i)articular  attention  to 
the  possibilities  of  Diesel  engines. 

Dr.  Schweitzer  has  based  his  analysis  on  actual 
operating  conditions  in  this  country  and  has  attempted 
to  rest  his  conclusions  upon  the  most  authentic  o|)erat- 
ing  costs.  Considering  a  20,000-kw.  jflant  with  definite 
load  conditions,  he  has  concluded  that  the  most  eco¬ 
nomical  operation  is  obtained  with  a  60  to  40  ratio  of 
steam  to  Diesel,  but  |M)ints  out  that  a  high  saving  can 
also  be  made  with  only  10  to  20  fx-r  cent  Diesel  equij)- 
ment. 

W'hether  engineers  will  agree  with  Dr.  Schweitzer’s 
figures  or  his  conclusions  is  not  so  impfjrtant  as  it  is 
that  they  recognize  the  value  of  an  economic  analysis 
like  he  presents  of  this  all-important  problem  of  han- 
flling  peak  loads  economically. 


December  21,1929 — Electrical  World 


1211 


Diesel  Engines  for 


By  Dr.  P.  H.  Schweitzer 

.Pi'iinxyhiiiiiit  Shitr  Collrni’ 


Peak  Loads 


THIC  handling  of  tlic  ])t*ak  loads  has  always  been 
one  of  the  vexing  problems  of  the  central-station 
industry.  Even  with  the  ])resent  fliversity  of 
demand  on  large  central  stations,  the  maximum  load  is 
usually  twice  and  sometimes  three  times  the  average  load. 
c()tise<iuently  the  generating  e(iui])ment  has  to  he  laid 
out  two  to  three  times  larger  than  it  would  need  to  he  if 
the  demand  were  uniform.  This  frecjuently  involves  a 
correspondingly  greater  ca])ital  outlay.  When  the  gen¬ 
erating  e(|uipment  is  o])erating  under  low  load  its 
efficiency  is  lower.  In  order  to  supply  ])eak  load 
demands  steam  central  stations  are  fre(|uently  re<|uire<l 
to  fire  u])  Ixtilers  from  cold  or  kee])  boilers  hajiked  dur¬ 
ing  nianv  idle  hours  or  do  both. 

For  these  reasons  the  economy  of  steam  central 
stations  depends  very  largely  on  the  plant  ca])acity  factor, 

i.e.,  the  ratio  of  the  average  load  to  the  ])lant  capacity. 
The  cost  of  generating  1  kw.-hr.  is  at  least  times 
greater  with  a  10  per  cent  plant  capacity  factor  than  with 
a  50  i)er  cent  plant  ca])acity  factor.  High  peaks  lower 
the  capacity  factor  considerably.  T  herefore  the  peak 
lead  ])roblem  deserves  utmost  attention. 

The  ideal  solution  would  be  to  do  away  with  the  peaks 
or  flatten  out  the  load  curves. 

It  is  gratifying  that  system  i/  i*  i 

interconnections  and  the  in-  Eery  little  attenti 

creasing  diversity  in  the  use  Diesel  engines  in  fad 
of  ekctricity  have  a  tendency  because  of  thei 

to  flatten  out  load  curves.  i-  •  j  •  n 

I  his  tendency  has  been  ac-  limited  capacity.  K 

celerated  by  the  ])ublic  utili-  Markische  Elektricitii 

ties  l.y  proper  rate  policies.  n,700-hp.  engines  of 

1-ower  industrial  rates  and  .  „  . 

the  increasing  use  of  electric  service.  Furthermore 

appliances  encouraged  the  gines  has  gone  dowr 

off-peak  use  of  electricity  so  years  and  depe 

much  that  the  former  off-  -i  i  • 

lH.ak  hours  became  i>eak  a^adable  in  ratings 

hours  later.  Many  jniblic  horsepower. 

utilities  charge  si)ecial  rates  g^sed  on  actual  op 

troni  midnight  tmtil  6  a.m.,  , 

which  has  more  of  the  de-  central  stations, 

sired  eflfect.  The  average  has  analyzed  the  pow 

capacity  factor  of  the  cyn-  stations”  and  fo 

tral  stations  in  the  United  , 

States  increased  from  25.4  steam-Diesel  operatic 

l>er  cent  in  1907  to  .53  jier  can  be  effected.  Whi 

cent  in  1927  and  is  higher  considered  toe 

than  in  any  other  country.  .  i  •  »  »  , 

^  «  „„ti|  ,VC  can  eliminate 

the  clouds,  rains  and  thun-  figures  will  not  affect 


Very  little  attention  has  been  given  to 
Diesel  engines  in  facing  the  peak-load  prob¬ 
lem  because  of  their  high  first  cost  and 
limited  capacity.  Recently,  however,  the 
Markische  Elektricitdts  IVerke  installed  two 
11,700-hp.  engines  of  this  type  for  peak-load 
service.  Furthermore,  the  cost  of  Diesel  en¬ 
gines  has  gone  down  markedly  in  the  last 
few  years  and  dependable  units  are  now 
available  in  ratings  of  several  thousand 
horsepower. 

Based  on  actual  operating  costs  of  Ameri¬ 
can  central  stations.  Dr.  P.  H.  Schweitzer 
has  analyzed  the  power  costs  of  **mixed  cen¬ 
tral  stations”  and  found  that  by  combined 
Steam-Diesel  operation  considerable  saving 
can  be  effected.  While  some  figures  selected 
may  be  considered  too  low  by  some  operators 
and  too  high  by  others,  substitution  of  other 
figures  will  not  affect  the  results  appreciably. 


(Urstorms,  the  rise  and  set  of  the  sun  and  the  variation 
of  seasons  we  cannot  hojic  that  high  peaks  on  our  load 
curves  will  be  entirely  eliminated. 

I*i:.\k-Lo.\1)  Uxit.s  .\v.\il.\hlk 

Another  solution  of  the  ])eak-loa<l  ])roblem  is  the  use 
of  s])ecia!  peak  units  for  the  supjdy  of  the  jieak  load. 
.Se  veral  tyjies  of  peak  units  are  use<l  by  steam  stations. 
The  principal  ones  are: 

1.  Steam  accumulators  with  accumulator  turbines. 

2.  Hydraulic  accumulators  with  ))um])s  and  water 
turbines. 

3.  hTectric  batteries  for  direct  current. 

4.  Semi-obsolete  steam  equipment. 

5.  .Special  jicak  turbines  with  peak  boilers. 

9.  Diesel  engines. 

The  economy  of  the  steam  accumulator  jieak-load 
l)lant  is  in  many  cases  suriirisingly  good,  as  shown  by 
.A.  H.  Christie  (Mechanical  Eiif/inccrinf/,  December. 
1928,  page  914).  but  “it  loses  its  advantage  if  the  base 
of  the  jieak  that  has  to  be  carried  exceeds  four  hours  per 
dav.”  Hydraulic  accumulators  and  electric  storage  b;it- 

teries  are  costly  and  the 
former  are  feasible  only 
n  has  been  given  to  \vhen  geograjduc  conditions 

g  the  peak-load  prob-  i)ermit  their  use. 

high  first  cost  and  '>l“"  "f 

])eak  units  are  ])nme  movers 

cently,  however,  the  themselves,  therefore  they 
j  W erke  installed  two  can  be  used  for  a  double 

•his  type  for  peak-load  supply  the  ^ak 

.  ,  load  and  to  siqiply  the  base 

the  cost  of  Diesel  en-  ^  j)artial 

markedly  in  the  last  breakdown.  It  is  so  imjior- 

dable  units  are  now  *'"'1  t.i  provide  for  siieh  an 

emergency  that  the  accumu- 
of  several  thousand  lator  types  ol  peak  units  have 

not  found  much  favor  with 

rating  costs  of  Ameri-  An.eriean  central  stations. 

°  .  .Senn-obsolete  steam  equip- 

Dr.  P.  H.  Schweitzer  ment  is  (juite  generally  used 

r  costs  of  **mixed  cen-  for  peak-load  units.  When 

nd  that  by  combined  inefificient  units  are 

,  ,  .  available  it  is  ec(jnoniical  to 

I  considerable  saving  ^,rowth  of 

e  some  figures  selected  the  load  by  adding  to  the  base 

low  by  some  operators  c"q><'icity  and  converting  some 
.  .  of  the  older  units  into  jK-ak- 

i,  substitution  of  other  e(|uipment.  Since  the 

he  results  appreciably.  investment  in  these  units  has 
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usually  l)ec*n  charj^ecl  off  in  the  obsolescence  fund  the 
capital  investment  is  low.  Their  disadvantage  is  the  high 
oi)erating  and  maintenance  cost.  The  firing  up  and  the 
hanking  of  boilers  involve  high  fuel  and  labor  unit  costs 
and  the  repair  costs  on  old  ecjuijmient  are  high.  Unless  a 
considerable  cai)acity  of  the  i)eak  boilers  is  kept  under 
fire  continuously,  the  meeting  of  unexpected  demands, 
like  “thundenstorm  j)eak,”  causes  difficulty.  However, 
the  low  capital  investment  as  a  rule  outweighs  these  dis¬ 
advantages. 

The  practice  of  adding  efficiei^t  base-load  units  and 
carrying  the  ])eak  load  on  semi-obsolete  equipment  has 
been  justified  in  view  of  the  ever-increasing  system  load 


methods.  There  are  many  jxnnts  in  favor  of  the  Diesel 
engine : 

1.  It  requires  no  heating  up  and  can  be  startcfl  from 
cold  to  full  load  in  a  few  minutes. 

2.  No  fuel  loss  and  only  minimum  attendance  during 
the  no-load  peri(xl. 

3.  High  thermal  efficiency  which  is  practically  inde¬ 
pendent  of  the  size  and  does  not  decrease  with  the  age. 

4.  h'asy  storage  of  the  fuel. 

5.  It  can  be  placed  at  a  considerable  distance  from  the 
base  unit  if  desirable,  in  this  way  saving  electric  trans¬ 
mission  costs. 

6.  In  case  of  a  change  it  is  easier  to  move,  to  transjwrt 
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Time  Factor,  Per  Cent 


(a)  I.IkIiIIiik 

Daily 

I.i<»a(l  Kactoi' 

l’*M-  Dent 
Winter.  .  .  a.'i 
Summer..  .12 
Average..  33 


Weekly 
Ia>ad  Factor 

Per  (’eiit 
Winter.  .  .  3(1 

Summer.  .  27 

Average.  .  2S 

Annual 

D.  F.  .  .  23 


(li)  l.iichtinK  anil 
i'lly  Kallway 

I  >aily 

Load  Factor 

Per  fViP 
Winter.  .  .  17 

Summer.  .  .SI 

Average..  .SH 


Weekly 
Load  Factor 

I’er  Cent 
Winter...  4  3 

Summer..  4  6 

Average..  4.S 
Annual 

L.  F.  .  .  32 

Diversity, 

winter..  108 
summer  120 


(<■)  l.lgliting  and 
I  nduHtrial 

Daily 

Load  Factor 

Per  Cent 
Winter ...  4!t 

Summer.  .  71 

Average.  .  64 


Weekly 
Load  Factor 

T’er  Cent 
Winter.  .  .  4.S 

Summer.  .  6.S 

Average..  .SO 
Annual 

L.  F.  .  .  40 

I>irersity 

winter..  107 
.summer  154 


<<D  UglitinK,  In- 
duHtrial.  Iiiter- 
urOao  and  City 
Kail  way 

Daily 

Load  Factor 

Per  Cent 
Winter.  .  .  58 

Summer.  .  72 

Average..  67 
Weekiy 
[..oad  Factor 

Per  ( 'ent 
Winter.  .  .  53 

Summer.  .  6.S 

Average..  61 
Annual 

L.  F.  .  .  45 

Diversity, 

winter..  112 
summer  141 


Fi(js.  1  and  2 — ‘Four  Typical  Load 
Curves  and  Composite  Result 

Forty-one  j)er  cent,  which  represents  the  aver¬ 
age  excess  capacity  of  medium  large  stations, 
has  been  added  tf)  the  peak  of  the  composite  an¬ 
nual  load  curve.  Then  the  total  capacity  was 
divided  into  ten  parts.  Each  division  line  cuts 
the  whole  area  covered  by  the  composite  curve 
and  the  axes  in  tw'o.  Tlie  outi)Ut  rej)resente(l  by 
the  low’ei-  area  is  supt>lied  by  the  base  unit  and 
that  represented  by  the  upper  area  by  the  js-ak 
unit. 


factors  and  the  rapid  advances  in  steam  engineering, 
which  made  the  rejilacement  of  the  older  units  by  modern 
(‘lies  jiarticularly  attractive.  However,  if  the  demand 
for  electricity  grows  faster  than  the  obsolescence  of  the 
generating  etjuipment  in  use.  either  because  of  an  ex¬ 
ceptionally  rapid  increase  of  the  iiojiulation  (as  in 
h'lorida)  or  becau.se  of  a  reduction  in  steam  generation 
development  (in  such  case  obsolescence  does  not  work 
so  fast),  the  economical  jirocedure  would  be  to  add  jieak 
units  instead  of  ba.se  units.  The  outside  jiurchase  and 
in.stallation  of  a  senii-ob.solete  steam-generating  etiui])- 
inent  for  peak  service  would  seldom  be  justified. 

Specially  constructed  fieak  boilers  which  are  in- 
ex])ensive  an'l  heat  uj)  (piickly,  having  small  water  and 
iron  masses  and  jiossibly  no  brick  wall,  combined  with 
inexpensive  steam  turbines,  would  represent  an  ideal 
]'eak-load  equi|)ment.  However,  a  technical  solution  of 
this  ])roblcm  is  still  missing  and  it  is  doubtful  if  it  will  be 
available  in  the  near  future. 

I)ii:sKL  I''n('.in’ks  for  Pkak-Loads  .\broai) 

kecent  develojxnents  abroad  have  made  some  central- 
station  o])erators  wonder  if  the  large  Die.sel  engine 
could  .solve  the  peak-load  problem  better  than  current 


or  to  dispose  of  than  steam  etjuipment  with  built-in 
Ixtilers  and  condensers. 

These  qualifications  of  the  Diesel  engine  as  a  peak-load 
equipment  have  been  appreciated  more  abroad  than  in 
this  country.  In  Germany,  France  and  Sjiain  Diesel 
engines  of  several  thousand  horsepower  have  been  in 
successful  operation  as  ])eak  and  standby  units  for  a 
number  of  years.  The  installation  of  the  world's  largest 
Diesel  for  jieak-load  service  in  the  Hamburgische  bdec- 
tricitats  W'erke,  two  years  ago.  was  received  .skei)tically 
by  many,  but  the  benefits  obtained  have  induced  the 
Markische  h'lektricistats  Werke  to  install  two  ll.ZOD-hp. 
Die.sels  for  ])eak  service.  The  engines  cost  $45  per  kilo¬ 
watt  and  the  entire  jdant,  including  buildings,  about  $52 
per  kilowatt.  The  owner  e.x])ects  that  this  plant  will 
pay  for  itself  in  five  years.  Considering  that  3.X(X)  H.t.u. 
coal  is  available  at  60  cents  ])er  ton,  while  Diesel  oil  costs 
as  much  as  1 1  cents  per  gallon,  this  is  (juite  remarkable. 

In  this  country,  while  notable  installations  are  known 
which  serve  as  standby  ])ower  for  hydro  ])ower  stations, 
like  the  4,000-h]).  Xordberg  Diesel  engines  for  the 
Panama  Canal  at  Miraflores,  no  large  Diesel  engines  are 
used  as  ])eak  units  in  connection  with  steam  central 
stations  so  far. 
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Since  the  central-station  industry  looks  forward  to 
great  expansion  in  the  near  future,  it  seems  timely,  in 
view  of  the  success  abroad,  to  make  a  close  study  of  the 
j)0ssil)ilities  of  steam-Diesel  combinations  under  condi- 
tion;'  that  exist  in  this  country. 

Steam -Diesel  Operation  Affords  Solution 

Kveii  including  water  power,  it  is  seldom  contested! 
that  large  steam  turbine  generating  stations  represent  the 
most  economical  i)roduction  of  power  which  is  known. 
Several  recently  constructed  large  steam  pow'er  stations 
are  ca])able  of  |)roducing  1  kw.-hr.  with  14,000  B.t.u.  or 
less  and  at  a  bus  cost  (exclusive  of  overhead)  of  less 
than  2  cent.  To  replace  the  largest  steam  stations  hy 
Diesel  stations  has  never  been  proposed  seriously. 
Though  modern  Diesel  engines  do  produce  1  kw.-hr.  at 
lO.fXK)  H.t.u.,  fuel  oil  containing  lO.OCX)  B.t.u.  seldom 
costs  less  than  0.28  cent  f$1.50  ])er  barrel),  while  the 
fuel  cost  of  14,000  B.t.u.  in  coal  seldom  is  more  than 
0.21  cent  (0.15  cent  i)er  million  B.t.u.).  This  factor 
alone  would  make  wholesale  generation  of  |K)wer  with 
Diesel  engines  uneconomical.  Other  ojierating  and 
maintenance  costs  and  fixed  charges  cannot  even  be 
estimated,  because  no  Diesel  units  of  several  hundred 
thousand  kilowatt  cajiacity  are  available.  The  possibility 
of  having  giant  power  stations  operated  solely  with 
Diesel  engines  is  very  remote  indeed. 

However,  an  analysis  of  the  |X)wer  costs  of  mixed 
stations,  using  steam  turbines  and  boilers  to  supply  the 
base  load  and  Diesel  engines  to  carry  the  peak-load  and 
act  as  emergency,  presents  a  difTerent  picture. 

Basis  for  .X.nalysis 

The  analysis  covers  the  medium  large  station  field  only. 
No  attempt  is  made  to  apply  the  findings  to  the  giant 
jxiwer  stations  locateil  near  the  east  and  west  coasts, 
o|K'rating  w'ith  a  network  of  interconnections  and  fur¬ 
nishing  pow’er  to  highly  industrial  sections,  although 
some  considerations  will  lie  applicable  to  such  great  inter¬ 
connected  systems  as  well.  The  analysis  primarily  refers 
to  the  more  or  less  isolated  medium  large  stations,  of 
which  a  great  number  are  scattered  all  over  the  country. 
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Fig.  3 — Relation  Between  Station  Output 
and  Rating  with  Different  Type  of  Load 


A  20,(XX)-kw.  station  has  been  selected  for  the  basis  of 
computations.  The  results  of  the  analysis,  however,  can 
probably  lie  applied  to  10,C)(X)-kw.  stations  and  30,C)C)0-kw. 
stations  as  well,  but  it  is  not  expected  to  hold  true  for 
stations  below  5,000  or  above  lOO.CKX)  kw.  capacity. 

In  order  to  make  the  analysis  cover  a  sufficiently  large 
territory,  most  of  the  items,  like  cost  of  in.stallation,  fixed 
charges,  labor,  lubricants,  maintenance  and  miscellaneous 
items,  have  been  typified.  These  items  vary  from  one 
])lant  to  the  other,  but  none  sufficiently  to  affect  the 
analysis  ajijireciably.  Furthermore,  the  best  compromise 
figures  have  been  obtained  from  the  most  authentic 
sources. 

On  the  other  hand,  such  items  as  coal  prices,  oil 
])rices  and  load  curves  cannot  be  typified  because  they 
vary  appreciably  according  to  locality  and  their  bearing 
on  the  results  of  the  analysis  is  very  iironounced.  There¬ 
fore  the  analysis  has  been  extended  to  cover  all  possible 
coal  and  oil  jirices  within  the  range  of  practicability  and 
four  different  characteristic  load  curves  have  been  used. 
The  main  object  of  the  analysis  is  to  obtain  probable 
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Fi(j.  7 — Plant  Capacity  Factors 
of  Split  Central  Stations 

I)*  riv*  <l  from  I.  The  four  upix  r  <  iirves  ‘^how  the 

liase-iinit  i-apat'ity  factors  and  the  lower  ktoiii)  the  peak- 
unit  caiiaeity  factors  for  various  splits. 

Iijjurcs  on  mixed  station  ojteratinti  costs  under  various 
circumstances. 

Lo.M)  Ct’RVE.s  AM)  Station  Kcono-mv 

The  cost  of  |)rodiicinj(  power  deiieiids  very  larj^ely  on 
the  load  characteristics.  If  the  load  is  widely  nnctnatini^, 
the  unit  cost  is  several  times  hij'her  than  it  would  he  with 
uniform  load,  therefore  an  analysis  of  jtower  costs 
must  include  an  analysis  of  the  loa«l  characteristics. 

Load  curves  of  four  typical  American  central  stations, 
taken  from  the  Standard  I’dectrical  Handbook,  are  con¬ 
sidered.  .Since  most  lar^e-sized  central  stations  have  in- 


flustrial  load  and  traction  load  in  addition  to  lightinj^,  loacj 
curve  A,  Fi^.  1,  referrinj^  to  lijjhting  load  only,  is  onlv 
f»f  comparative  interest.  From  the  daily  curves  a  com¬ 
posite  annual  load  curve  was  ])Iotted  made  u])  of  an  eijual 
number  of  winter  ancl  summer  load  curves  for  lighting 
load.  .Assuming^  41  per  cent  excess  ca])acity.  which  is  an 
average  for  medium  large  stations,  four  ty])ical  load 
curves  have  been  obtainefl.  It  should  be  noted  that  95 
|)er  cent  of  the  out])Ut  can  be  sup])lied  with  4f)  to  .sO 
per  cent  of  the  gamerating  cajiacity.  4'he  other  50  to  t/) 
])er  cent  of  the  ca])acity  is  only  necessary  in  order  to 
sup])Iy  the  other  5  ])er  cent.  4'his  explains  sufficieinlv 
why  the  Cfist  of  supplying  the  ])eak  5  ])er  cent  is 
exorbitant. 

h'l  rr:(  T  or  IM.ant  C.M’.Xf  ity  I-'actor 

As  previously  stated,  a  saving  can  ordinarily  he 
effected  by  using  s])ecial  e<iui])ment  to  supply  the  jieak 
load.  4  he  main  object  in  using  a  jieak  unit  is  to  increase 
the  load  factor  of  the  base  unit.  In  view  of  the  fact  that 
the  base  itnit  usually  su])])lies  more  than  00  per  cent  of 
the  total  energy,  the  high  efficiency  of  the  base  unit  is  of 
paramount  imjiortance. 

It  is  well  known  that  the  dollar  efficiency  of  steam 
turbine  generating  stations  dejiends  largely  on  tbe  plant 
capacity  factor.  4'herefore  the  ])lant  cajiacity  factor 
of  the  steam  eijuijiment  which  sujiiilies  the  base  loatl 
sbould  be  kept  as  high  as  jiossible.  The  peak  load  on 
the  other  hand  may  be  supiilied  with  e(|ui])nient  for  which 
the  effect  of  a  lower  plant  cajiacity  factor  is  not  so 
significant. 

4  he  total  cajiacity  of  a  central  station  is  usually  sjilit 
in  two  ])arts:  (  1)  a  base  unit  of  high  first  cost  and  high 
economy  atid  (2)  a  jieak  tmit,  of  lower  first  cost  and 
lower  economy.  Hut  the  s])litting  can  be  done  in  more 
than  one  way.  4  he  base  unit  can  be  made  of  b5  per 
cent  ca])acity  of  the  total,  leaving  5  jier  cent  for  the 
peak  unit  or  the  sjilit  may  be  90  and  10  or  S5  and  15, 
etc.  44ie  lower  the  cajiacity  of  the  base  unit  the  higher 
will  be  its  plant  capacity  factor,  but  then  more  of  the 


Conclusions  Regarding  Peak  Load  Economy 


1.  Savings  up  to  5)180,000  a  year,  or  24.5  per  cent 
of  the  total  operating  cost,  can  be  effected  in  a 
20,000-kw.  plant  by  combined  steam-Diesel 
operation. 

2.  The  most  economical  size  for  the  Diesel  peak  unit 
is  around  40  per  cent.  When  the  annual  load 
factor  is  high  and  the  coal  is  cheap  it  is  somewhat 
lower;  when  the  load  factor  is  low  and  the  coal 
high  it  is  somewhat  higher. 

3.  The  price  of  the  oil  is  virtually  irrelevant  in  peak¬ 
load  economy.  The  use  of  6-cent  oil  in  place  of 
3-cent  oil  hardly  affects  the  economy  at  all.  The 
optimum  size  of  the  peak  unit  will  be  the  same 
and  the  total  operating  costs  will  be  virtually  the 
same. 

The  explanation  of  this  paradox  is  that  the  peak 
units  furnish  only  a  very  small  fraction  of  the 
total  energy  and  it  does  not  matter  appreciably 
how  much  the  fuel  cost  of  the  peak  unit  is. 

The  conclusion  is  that  the  steam-Diesel  central 
stations  will  not  be  affected  even  by  a  considerable 


rise  in  petroleum  prices.  This  is  the  reason  no 
curves  were  drawn  with  intermediate  oil  prices 
as  4  cents  and  5  cents. 

4.  The  price  of  the  coal  has  a  pronounced  effect 
on  the  combined  economy.  The  best  size  for  the 
peak  unit  is  about  15  per  cent  larger  using  5^8  coal 
than  using  52  coal  and  the  amount  of  annual  sav-> 
ing  is  about  five  times  as  large. 

5.  Higher  load  factor  coincident  with  more  diversi¬ 
fied  load  restricts  the  savings  that  can  be  effected, 
with  Diesel  peak  units  only  slightly.  With  54  coal 
the  corresponding  savings  for  pure  lighting  load 
(24  per  cent  load  factor)  and  diversified  load 
(48.7  per  cent  load  factor)  are  580,000  and 
562,000  respectively. 

6.  Though  the  most  economical  operation  is  obtained 
with  approximately  60  per  cent  steam  and  40  per 
cent  Diesel,  more  than  a  proportionate  amount 
of  saving  will  appear  with  10  or  20  per  cent  Diesel 
operation. 

Therefore  Diesels  may  be  installed  gradually. 
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outi>ut  lias  to  be  carried  by  the  peak  unit.  It  deiiends  on 
the  load  characteri.stics  and  on  the  type  of  the  peak  unit 
which  s])lit  offers  the  best  economy. 

It  is  easy  to  calculate  what  the  resulting  ])lant  capacity 
factors  of  both  the  base  unit  and  the  peak  unit  will  be 
for  a  given  load  curve  and  station  capacity  (see  Fig.  4). 

The  curves  apply  to  all  kinds  of  split  central  stations 
like  water-steam,  steam-steam,  steam-accumulator,  steam- 
gas,  Steam-Diesel  stations,  etc.,  and  can  be  used  to 
advantage  in  cost  com])ntations. 

For  lighting  load,  a  70- ,30  s])lit  will  increase  the  plant 
capacity  factor  of  the  base  unit  from  21  per  cent  to  .35 
per  cent  compared  with  an  nnsplit  station,  while  the 
corresi)onding  increase  for  lighting  and  industrial  load 
is  frf)m  .31.5  ])er  cent  to  78  ])er  cent.  'I'he  plant  capacity 
factor^  <»f  the  peak  units  are  generally  very  low.  but  the 
peak  units  are  usually  of  such  nature  that  their  economy 
is  less  affected  by  the  ])lant  capacity  factor. 

Co.\ii’.\R.\TivK  Unit  Co.sts 

The  next  ste]i  was  to  compute  the  |)er  kilowatt  oper¬ 
ating  costs  for  both  steam  o])eration  and  Diesel  operation 
at  various  coal  ])rices,  (jil  prices  and  capacity  factors. 
The  total  cost  is  considered  the  sum  t<»tal  of  the  following 
items:  Fixed  charges,  fuel  costs,  lubricants,  attendance, 
maintenance  and  niiscellane<jus  items  which  include 
water,  waste,  su])])lies,  etc. 

The  remainder  of  this  antilysis  will  be  presented  in  a 
later  issue. 


Estimating  Line  ('osts 

EX.XMI’I.I^S  of  the  practice  of  a  Middle  Western 
utility  in  the  furnishing  of  material  lists  and  co.sts 
for  different  types  of  line  construction  to  local  employees 
who  may  be  called  on  to  make  estimates  for  any  pur¬ 
pose  have  been  shown  in  three  lately  ])receding  issues 
of  the  f'.i.K(  TRic.M,  W'oRi.i).  Herewith  are  ])resented 
the  data  on  .3.3-kv.  constructiftn  for  three  Xo.  2  con¬ 
ductors  rjii  .35-ft.  and  .3<)-ft.  poles  .sjKiced  J()()  ft.  d'o 
the  costs  given  here  must  be  added  cost  of  right-of-way, 


clearing  right-of-way,  higher  poles,  if  any  are  necessary, 
and  any  other  si)ecial  features.  Cost  figures  on  other 
constructions  will  appear  in  later  issues. 


Control  Wiring  Terminals 
at  Top  of  Switchboard 

ACCESSII31 LITV  and  economy  of  wiring  were  .se- 
cured  in  a  Xew  baigland  generating  station  by 
locating  a  combustion-eciuipment  control  switchboard  in 
the  fan  room  and  placing  the  terminal  blocks  of  the 
various  circuits  at  the  toj)  of  the  panels.  Shorter  runs 
of  rigid  conduit  were  insured  in  this  jiarticular  case  than 


Rear  of  Panel  hoard  for  Conihiistion 
Control  Efjni patent 

with  bottom-located  terminal  blocks;  tbe  installation 
speed  in  the  field  was  increased  on  account  of  the  height 
of  these  blocks  .above  tbe  lloor  as  compared  with  in- 
stall.ation  at  the  bottoms  of  the  panels,  and  the  Layout  t»f 
wiring  back  of  tbe  i)anels  was  clear  cut  and  favorable  to 
lt)w-cost  ‘m.aintenance. 


Costs  of  1  yiile  of  33-Kv.,  SuKjle-Circiiit  Line 

With  tfirpf  -Vo.  2  cdiiductorn  in  Hut  cr>iifiK<irutiiiii  nn  35  ami  30-ft.  pules  spared  200  ft. 


•Material 

Poles 

Poles 

Poles 

Crossarms 
Crffssuriii  brar*«( 

Keystone  stands  and  pins 
farriane  bolts  . 

.Marhine  bolts  . 

Marliine  bolts.. 

Marlline  bolts..  . 

Machine  bolts . 

n.  \.  bolts  . 

D  A.  bolts  . 

I-a*  screws  . 

(iuy  wire . 

Cjuy  clamps . 

Guy  hooks . 

Strain  plates  . . 

Atiehor  rials . 

Ever-stick  anchor . 

Guy  thimbles  . 

Eyebolts . 

Insulators  (Thomas  pin  type). 
Insulators  (.1.  13.  complete) 

Strain  insulators . 

^ire  Mini  bare  copjter . 

Wire  Soft  drawn  (tie  wire).  .  . 
Copijer  sleeves 

Ground  nxls . 


.■size  (Juantity 

I’nit 

Item 

Price 

fins 

25  ft 

1 

$6 

50 

ea 

$6 

50 

40  ft 

2 

16 

95 

ea. 

33 

90 

45  ft 

2 

18 

85 

ea. 

37 

70 

10  ft. 

34 

115 

00 

C 

39 

10 

•No.  7953 

34 

80 

95 

c 

27 

52 

So  263 

102 

59 

50 

c 

60 

69 

tx6  in. 

68 

3 

95 

c 

2 

69 

X 1 2  in. 

8 

8 

92 

c 

0 

72 

X  1 4  in. 

26 

9 

50 

c 

2 

47 

' 

X 16  in. 

2 

10 

28 

c 

0 

22 

X 1 8  in 

2 

12 

12 

c 

0 

24 

X 1 6  ill 

4 

13 

84 

c 

0 

55 

X  18  in 

4 

14 

56 

c 

0 

58 

■ 

xit  in. 

45 

24 

99 

•M 

1 

13 

i  in. 

400  ft 

17 

15 

•M 

8 

58 

12 

19 

79 

C 

2 

38 

10 

7 

79 

C 

0 

78 

10 

6 

66 

C 

0 

67 

ix6  ft 

5 

54 

95 

C 

2 

75 

0  in 

.  5 

2 

00 

ea. 

10 

00 

1  in 

5 

4 

50 

C 

0 

23 

1 

n.  X  6  ft . 

6 

20 

34 

C 

I 

22 

N 

o.  2124 

103 

229 

50 

c: 

236 

39 

N 

o  A-257 

6  str.  5 

40 

ea 

32 

40 

No.  504 

2 

13 

29 

C 

0 

27 

No.  2 

3190  lb 

20 

00 

c 

638 

00 

No.  6 

50  lb 

20 

00 

c 

10 

00 

No.  2 

3 

12 

00 

c 

0 

36 

1  in.  X  5  ft. 

6 

66 

20 

c 

3. 

97 

•Material 


.■size  (juanlity 


I’ nit 
Price 


Item 

Cost 


Traffic  guards  . .  .  I 

Si|.  washers .  21  in.  100 

S<|.  washers  ..  4x4x1  in.  5 

Total  — matrnal  common  to  ami  tit-ft.  cotmtr action 
Add  to  $1,165.31  for  35-ft.  pole  construction. 

Poles  35  ft.  27 

Total  —material  for  35-ft.  iK)le  construction . 

Stor<*s  department — 10  |)er  cent.  .  .  . 

Ealtor  . 

Transportation  and  supplies . 


Total — material  and  laltor 
General  office  su|>ervision .  . 


Total — fitr  -to  ft.  pole  conetruction  .  .  .  .  . 

.\dd  to  $1,165.  3i  for  30-ft.  pole  construction. 

F>ol.*s  .  35  ft 

Poles .  30  ft 

Total — material  for  30-ft.  pole  construction 
Stores  department — 10  i>er  cent 

Labor...  . 

Transportation  and  supplies . 


Total — material  and  labi>r. 
General  office  supervision  . 


Total — for  30-ft  p<>lc  construction 


55 

ea 

$1 

55 

64 

M 

1 

57 

58 

C 

0 

18 

$l.inr, 

.  It 

90 

C 

348 

30 

$1,513 

61 

151 

36 

388 

00 

95 

00 

>2. 147 

97 

214 

80 

ti.ltiS 

.77 

90 

25 

80 

.85 

246 

25 

$1,437. 

36 

143 

74 

388 

00 

95 

00 

$2,064 

10 

206 

41 

.r,t 
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The  new  continuous  hot  strip  mill  of  the  American 
Rollinff  Mill  Company  at  Middletown,  Ohio,  is  the 
hij^hest  powered  of  any  strip  mill  yet  built.  The  main 
rolls  are  driven  by  21.8(X)  hp.  in  motors,  four  3,0(Xj-h]). 
and  three  2,000-hp.  d.-c.  motors  on  the  finishing  end 
and  3,800  hp.  in  induction  motors  on  the  roughing  end. 
'I'his  mill  purchases  66,000-volt  power  and  has  three 
4.000-kw.  motor-generator  sets  to  supply  direct  current 
for  the  main  roll  motors. 

Notable  among  the  additions  to  the  Sparrows  Point, 
Md.,  j)lant  of  the  Bethelehem  Steel  Combany  is  the  use 
f)f  eight  synchronous  motors  totaling  11,750  hj).  for  main 
roll  drives.  This  makes  a  total  installation  on  main  rolls 
of  45  synchronous  motors,  with  an  aggregate  of  140,750 
hp.  A  control  has  also  been  perfected  for  tying  together 
the  6,70(J-hp.  induction  motor  and  the  d.-c.  generator 
supplying  power  to  the  2,6(X)-hp.  finishing  stand  motor. 
Another  new  application  is  applied  to  the  Mesta  rotary 
shears.  Each  shear  is  driven  by  two  d.-c.  motors  in 
series,  enabling  the  shears  to  be  run  at  full  speed  when 
the  steel  traveling  at  6(X)  ft.  a  minute  passes  through 
the  machine.  'Fhe  s])eed  of  the  motors  synchronized 
with  the  s])eed  of  the  steel  enables  these  shears  to  cut  the 
steel  without  an  inch  variation  in  the  length  of  the  sheets. 


Large  Reversing 
and  Strip-Mill  Drives 

An  unusual  installation  of  interest  is  the  mill 
drive  for  the  36-in.  reversing  universal  slabbing 
mill  of  the  W  heeling  Steel  Corj)oration,  Steuljenville, 
Ohio.  According  to  the  A.I.E.E.  c(unmittee  on  general 
jKiwer  applications  (J.  F.  Gaskill,  chairman )  this  is  the 
first  slabbing  mill  installed  in  this  country  with  horizon¬ 
tal  and  vertical  rolls  driven  by  reversible  motors.  The 
horizontal  rolls  are  driven  by  a  single  armature  d.c. 
machine  rated  at  7, OCX)  hj).  continuous,  50/l(X)  r.]).m., 
750  volts  and  capable  of  develo]ung  a  maximum  tor(jue 
of  2,0(X),000  11). -ft.  The  vertical  rolls  will  be  driven  by 
a  reversing  motor  rated  at  1,650  hp.  continuous, 
112.5/270  r.p.m.,  750  volts  and  maximum  torque  of 
212,000  Ib.-ft. 

'I'he  control  for  this  equijunent  is  such  that  only  two 
men  are  re(juired  in  the  j)uli)it.  d'he  speed  and  direc¬ 
tion  of  the  motors  are  controlled  by  means  of  a  foot- 
operated  master  switch,  d'his  switch  so  controls  the 
Iwo  motors  that  the  speed  ratio  between  the  two  rolls 
will  always  be  maintained  without  any  necessity  for 
mechanical  gearing. 

At  this  same  plant  there  is  a  wide  strip  mill  instal¬ 
lation  consisting  of  a.-c.  and  d.-c.  motors  aggregating 
more  than  20,000  hp. 

d'he  Illinois  Steel  Company  in  its  South  Chicago 
plant  has  installed  a  7,000-hp.,  50/120  r.p.m.,  750- volt, 
double  unit  reversing  motor  to  drive  a  40-in,  blooming 
mill.  Power  for  this  motor  is  sui)plied  by  a  flywheel 
motor-generator  .set  consisting  of  a  5,000-hp.  induction 
motor,  a  50-ton  flywheel  and  two  3,000-kw.  generators. 
A  35-in.  blooming  mill  will  be  driven  by  a  single-unit, 
6,500-hp.,  60/140-r.p.m.  motor  having  a  similar  source 
of  power  supply.  This  plant  is  also  installing  a 
3.500-hp.,  50/12()-r.p.m.,  750- volt  d.-c.  reversing  motor 
on  a  32-in.  structural  roughing  mill  and  a  O.OOO-hj)., 
75/140-r.p.m.,  750-volt  d.-c.  motor  to  drive  a  28-in. 
structural  finishing  mill.  A  flywheel  motor-generator 
w'ith  a  7,500-hp.  induction  motor,  50-ton  flywheel  and 
three  3,000-kw,  generators  will  furnish  power  to  these 
structural  mill  motors. 


Portable  Crane 
Adaptable  to  Various  Jobs 

IN  HACK  of  the  crane  in  the  smaller  view  below  aiay 
be  discerned  a  i)ear  tree  which  the  owner  valued  at 
$8CX)  wdien  its  removal  was  suggested.  The  Dayton 
lV)wer  &  Light  Comi)any  found  it  cheajier  to  ])ut 
10-ft.  extensions  on  the  j)oles  on  each  side  of  it;  the 
crane  may  be  .seen  doing  this  job  without  interrupting 
service  on  the  line.  Another  job  for  which  the  crane 
has  been  u.sed  W'as  raising  63- ft.  channel  poles  for  a 
66-kv.  line.  The  poles  are  hinged  with  bolts  to  the 
uprights  set  in  the  concrete  footings.  In  this  case  the 
truck  was  fitted  with  extra  wheels  and  a  caterpillar  track 
for  heavy  going.  These  tasks  are  only  two  of  tlx* 
variety  of  jobs  to  which  the  crane  has  been  found 
applicable. 


Fire 

Protection 


U'hat  apparatus  demands  itf 
lion'  much  should  be  spentf 

To  W’llAT  extent  is  tire  protection 
necessary  in  electrical  apparatus? 

What  apparatus  needs  the  most  protec¬ 
tion?  \\  hat  measures  are  used  now? 

What  is  the  best  form  ?  What  determines 
the  cxi)enditure  warranted? 

These  are  (piestions  that  every  electrical 
ent,Mneer  has  to  answer  at  one  time  or 
another.  'I'o  secure  a  cross-sectiom  of  the 
oj)inion  on  this  subject  ei^ht  i)rominent 
enjjineers  were  consulted. 

.As  one  engineer  says: 

“'I'lie  best  fire  protection  practice  in- 
(l(K)rs  is  to  install  oil-insulated  transform¬ 
ers  and  ret(ulators  in  fireproof  rooms,  which  can  he 
dosed  in  times  of  trouble  and  protected  by  some  kind 
of  a  jjas  .system  similar  to  the  so-called  ‘lux’  system. 
In  the  case  of  large,  expensive  rotating  apparatus, 
such  as  turbo-generators,  frequency-changer  .sets  and 
.wnchronous  condensers,  that  have  their  frames  built 
tij^ht  enough  so  that  the  air  dam])ers  can  be  closed  in 
emergency,  they  should  be  ])rotected  either  by  ])erforated 
water  pii>es  installed  inside  the  frames  or  by  some  non- 
inflammable  gas,  such  as  the  ‘lux’  system.  My  i)reference 
is  for  the  gas.” 

Extent  to  U’liicli  Protection  Is  Xecessary. — (^ne  engi¬ 
neer  says  that  all  major  apparatus  should  l)e  fully  pro¬ 
tected,  as  damage  by  fire  is  usually  expensive  and  also 
causes  interruptions  to  .service.  This  statement  is  quali¬ 
fied  by  three  other  engineers,  one  of  whom  says  the  ex¬ 
tent  of  protection  depends  on  the  probable  cost  of  repairs 
and  the  risk  and  seriousness  of  interruptions  to  service. 
Careful  analysis  should  he  made  in  each  case,  warns 
another  engineer,  in  order  that  use  of  fire-fighting  equip¬ 
ment  may  not  prove  more  hazardous  than  the  fire.  Haz¬ 
ards  to  other  equipment  must  also  be  taken  into  account. 

In  studying  the  need  for  fire  protection,  points  out  still 
another  engineer,  two  classes  of  damage  must  be  con¬ 
sidered — direct  and  indirect.  .Apparatus  which  is  very 
expensive,  which  is  unusually  susceptible  to  fire  damage 
or  w'hich  individually  is  very  essential  to  service  should  be 
protected  from  fire  damage.  Consideration  should  also 
he  given  to  the  jirobability  of  any  fire  damaging  other 
imixirtant  eiiuipment  provided  that  the  congregation 
of  susceptible  apjiaratus  is  extensive  or  of  large  ag¬ 
gregate  value,  or  provided  that  service  is  endangered. 

Apparatus  7' hat  Needs  Most 
I* rot ect ion . — M odern  stat ion 
buildings  are  firejiroof  and 
usually  the  only  apparatus 
which  would  cause  a  fire  of 
ij  any  magnitude  is  that  contain- 
;  mg  oil,  ])oints  out  one  engi- 
j  neer.  Therefore,  protection  is 
needed  jirimarily  for  oil-filled 
■  equipment  such  as  transform- 
I  regulators  and  oil  circuit 


breakers.  Small  fires  may  result  in  insulation  failures 
on  wires,  he  adds,  and  machine  windings  sometimes  cause 
fires  within  the  e(|ui])ment,  but  these  are  not  very  exten¬ 
sive.  Two  engineers  insist  there  is  no  choice,  if  the  apjia- 
ratus  contains  oil  or  considerable  fibrous  insulation  which 
will  burn.  Still  another  declares  that  air-cooled  synchro¬ 
nous  machinery  of  large  cajiacity,  connected  to  circuits  in 
which  high-voltage  transients  may  originate,  demands 
jirotection  most.  Aside  from  emphasizing  the  need  of 
jirotecting  against  fires  from  eiiuiiunent  containing  con¬ 
siderable  oil,  the  other  engineers  consulted  call  attention 
to  the  need  of  protecting  rotating  equipment  such  as  gen¬ 
erators,  synchronous  condensers  and  motor-gener.ators. 

Protective  Measures  Used  in  Eight  Systems — Meth¬ 
ods  of  guarding  against  fires  and  limiting  damage  differ. 
Among  precautions  taken  by  the  eight  companies  con¬ 
sulted  are :  Steam,  water  or  COo  connections  with  man¬ 
ual  or  automatic  control ;  recirculating  ventilating  air 
continuously  or  tem]H)rarily ;  fire-resistive  cells  or  group 
compartments ;  isolation  by  separation  outdoors ;  crusbed 
rock  or  cinders  to  absorb  oil  and  (juench  fire  outdoors ; 
use  of  “foamite,”  “pyrene,”  carbon  tetrachloride,  sand. 

Not  all  these  precautions  are  necessarily  used  by  each 
company.  For  example,  one  comj)any  reports  use  of 
steam  connections  to  generators,  two  water  connections, 
three  COi>  connections,  one  recirculation  of  air,  fire- 
resistive  cells  and  outdoor  isolation  ( althfiugh  others  are 
known  to  u.se  these  methods),  one  crushed  rock,  three 
“foamite,”  one  “i)yrene,”  two  carbon  tetrachloride,  one 
COo  jxirtable  extenguishers,  two  sand,  two  unidentified 
portable  ecpiipment.  One  of  the  companies  declares  that 
“foamite”  is  i)robably  the  most  effective  for  oil  fires,  and 

that  small  fires,  such  as 
switchboard  wiring,  are  ex¬ 
tinguished  by  carl)on  tetra¬ 
chloride  or  carbon  dioxi<le. 
C(  >2  gas  is  injected  by  one 
com])any  into  inclosed  ma¬ 
chinery,  compartments  or 
individual  pieces  of  appa¬ 
ratus. 

Opinions  on  Best  fire 
Protection. — .Again  opinions 


Insurance  of  continuity  of  service 
might  in  individual  cases  justify  an 
expenditure  for  fire  equipment  in 
excess  of  the  investment  protected. 
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vary,  connections  bein^  fav()red  l)y  two.  where  air 

is  conlined;  recirculatifiii  of  ventilating  medium  by  two. 
fire-resistive  cells  or  rooms  by  four  ( althouj^b  others 
infer  this  method),  outdoor  isolation  by  two.  crushed 
rock  by  one,  “foamite”  by  three.  “])yrene”  by  one.  carbon 
tetrachloride  by  one.  ))ortable  C'O^.  extinguishers  by  two. 
sand  by  one  and  unidentified  portable  extinj^uisbers  by 
two.  “Foamite”  is  recommended  by  one  for  oil  fires, 
and  for  outdoor  fires  by  another. 

Protection  of  oil  circuit  breakers  will  be  influencerl  by 
the  amount  of  ef|uipment  invf)lved.  the  amount  of  oil  in 
use,  the  sej'rej^ation  of  oil  tanks,  ti}?htness  of  inclosures, 
complications  due  tf)  i)ipin}^  and  automatic  e(iui|jment. 

.Although  only  one  enj^ineer  iKjinted  it  out,  others 
doubtless  aj^ree,  by  their  ])ractices.  that  ])rf>vidin^  dif¬ 
ferential  relay  protection  on  generators  and  transformers 
is  a  j)rotectioti  against  tires  of  the  i)reventive  rather  than 
remedial  character. 

lixfycuditiirc  IWirrautcd. —  Fxj)erience  is  too  limited  to 
serve  as  the  determining  factor  in  deciding  upon  fire 


protection,  declares  one  engineer,  because  of  rapid 
changes  in  design  of  electrical  apparatus.  It  is  the  on- 
.sensus  of  opinioti  that  the  expenditure  for  fire  ]trotection 
must  be  decided  in  each  individual  case  by  the  risk 
involved,  the  cost  of  the  equipment  and  the  cost  of 
interrui)ted  service.  However,  one  engineer  claims  that 
expensive  fire-j)rotective  e(|ui]>ment  does  not  appear  war- 
ranted,  and  that  p(jrtable  fire  aj^paratus  in  propcjrtion  to 
the  fire  hazard  is  relatively  inexj)ensive. 

Considered  more  in  detail,  says  one  engineer,  the  prolj- 
lem  involves  determinaticm  of 

(a)  Money  value  of  ajjparatus  involved. 

(b)  Importanee  of  service  rendered  by  ajiparatus  invoUid 

(c)  Probability  of  incidence  of  fire. 

(d)  Probability  of  spread  of  fire. 

(e)  f’robable  jdiysical  damage. 

({)  F’rol)able  hazard  to  lunnan  life. 

(k)  Cost  of  insurance  to  reimburse  monetary  loss. 

As  one  engitieer  ptjints  out.  instiratice  of  contimtity  of 
service  might  in  itulividttal  cases  justify  an  expenditure 
for  fire  etptijtment  in  excess  of  the  material  protected 


Automatic  Gate  Control  Nhuntains  Normal  River  Flow 


1>Y  I).  P.  Dl.NAI'Ol.r 


.  issixtanl  liiu/iiu'cr  I'lu  ific  (,iis  »'V-  /Hr,  Irlc  Conif'nuy,  Sail  /•  nnirisi a,  Cidif. 


IX  AI.AX^'  hydro-electric  pntjects  of  the  West  it  is 
necessary  for  the  power  cotnpany  to  provide  some 
means  for  regulating  .stream  flow  below  a  jtower  jdant 
to  fiiaitUaiti  normal  fhtw  in  order  to  satisfy  rights  of 
irrigation  districts  which  later  use  the  water.  In  some 
instances  this  has  necessitated  construction  of  an  after¬ 
bay  with  sluicegates  and  either  hand  or  automatic  regu¬ 
lation.  On  the  Pit  River  develojmient  of  the  Pacific 
Gas  IClectric  ("ompany  the  diversion  dam  for  Pit 
Xo.  4  power  house,  not  yet  constructed,  is  being  utilized 
as  a  regulating  reservoir  by  means  of  automatically 
controlled  sluicegates,  (iate  operation  tnust  fulfill  two 
re(|uirements :  h  irst,  to  maint.ain  a  given  river  flow  .and, 
second,  to  vary  the  flow  to  follow  slight  season.al 
variations  which  acconip,any  the  normal  river  flow. 

A  device  for  this  ])urpose.  as  shown  in  the  accom- 
patiying  diagram,  consists  of  three  main  elements, 
nafiiely.  the  flo.at  mechanism,  the  relays  and  the  sluice- 
g.ate  with  its  motor  atid  contactor.  The  float  mechanism 
is  installed  in  a  float  well  located  in  a  calibrated  ])art  of 
the  stream  which  is  about  140  ft.  below  the  sluicegates. 
The  change  in  water  level  between  a  flow  of  l,f)00 
sec.-ft.  and  3.0(X)  sec. -ft.  at  this  ])oint  is  a])proximately 
2  ft.  The  float  mechanism  consists  of  two  .sensitive 
tyjK*,  single-i)ole  float  switches  with  an  a])])roximate 
travel  of  the  o])erating  lever  between  tbe  opening  and 
closing  ]K>sition  of  \  in.  These  two  floats  are  mounted 
on  a  yoke  so  that  they  may  be  rai.sed  or  lowered  by 
means  of  a  hand  wheel  and  screw  to  secure  a  level 
corresponding  to  any  flow  to  be  maintained.  Relative 
|M)sitions  of  .screw  and  .scale  indicate  the  flow. 

Future  ex])erience  m.ay  ])oint  to  the  desir.ability  of 
controlling  the  flow  to  be  maintained  in  the  river  from 
the  ])ower  house  or  some  other  remote  point,  d'his 
may  easily  he  done  by  installing  a  small  motor  to  driv<; 
the  level  regulating  liandwheel,  this  motor  being  con¬ 
trolled  by  i)ositi(in  indicator  equipment  so  that  the  posi¬ 
tion  of  the  floats  will  correspond  to  the  level  set  at  the 
indicator  of  the  remote  station. 


ABC 


Any  change  in  water  level  causes  either  switch  C  or  0 
to  close,  energizing  relay  li  or  1),  thus  energizing  tajJiniit,' 
motor  M,  closing  main  contacts  K  and  eiiergizin},' 
relay  /:.  This  relay  closes  the  circuit  to  the  gate  motor 
contactor  and  the  gate  o])ens  or  closes,  depending 
which  float  switch,  relay  and  contactor  have  functioned. 
'Phe  operating  mechanism  of  the  tapping  motor  consists 
of  a  \\'arren  motor,  two  sets  of  contacts  and  a  cam 
with  four  risers.  The  cam  which  actuates  the  contact 
is  driven  by  the  motor  at  a  rate  of  1  r.ji.in..  making 
four  contacts  a  minute  of  the  tapping  motor,  Ojiening 
of  the  main  contacts  K  of  the  tapping  motor  de¬ 
energizes  relay  R,  opening  the  motor  contactor.  As  long 
as  either  float  switch  C  or  O  remains  closed  the  sluice¬ 
gate  moves  by  increments  every  15  seconds  until  the 
predetermined  water  level  has  been  restored. 
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Electric  Utility  Training 


BvJ  AMES  ('.  Ct.ARK 

rroft'ssor  (if  FJt’ctriciil  linii'mcermij, 
I  nn'crsity  of  .hisdiui 


for  College  Men 


For  about  twenty  years  a  few 
of  the  larger  electric  utility 
companies  have  maintained 
training  courses  for  college  gradu¬ 
ates.  During  this  period  many  more 
have  come  into  existence.  W'ithiu 
the  last  two  or  three  years  some  half- 
dozen  new  courses  have  been  started.  Increasing  interest 
in  the  matter  is  manifested  in  several  ways  hy  the  more 
alert  executives.  (Ireater  care  is  shown  in  the  selection 
of  the  entering  graduates;  closer  supervision  is  given  the 
activities  of  the  men  during  the  courses;  reorganizati(»n 
of  some  courses  has  taken  place,  using  experience  as  a 
jjuide  toward  their  hetterment.  College  students,  ])rofes- 
sors  and  |)er.sounel  officers  are  eager  to  know  the  charac¬ 
teristics  of  various  courses  and  the  means  hy  which  stu¬ 
dents  can  he  placed  in  employment,  with  opportunities 
for  advancement  materially  satisfactory  to  students  and 
employers. 

In  the  development  of  training  courses  there  have 
cf)me  about  some  rather  striking  differences  among  them 
in  resj)ect  to  certain  .salient  features,  such  as  length  of 
course,  current  numher  of  men  in  training  in  companies 
of  similar  size,  rate  of  pay  and  conduct  of  classes  on 
company  time.  Data  have  not  been  obtained  from  all 
the  electric  utilities  conducting  training  courses — the 
writer  knows  of  no  complete  list,  even,  of  such  utilities — 
Init  it  is  thought  that  this  survey,  comprising  eighteen 
companies,  covers  at  least  a  majority  of  them.  The 
data  given  in  the  accompanying  table  are  probably 
representative  of  .American  ])ractice  in  the  matter. 

I’fRF'OSF.S  OF  Cot  RSES 

Student  training  courses  are  also  maintained  by  the 
larger  electrical  manufacturing  companies.  In  two  such 
organizations  several  hundred  young  men  are  employed 
on  the  course ;  numbers  vastly  greater  than  any  central 
station  company  employs.  It  may  he  pointed  out 
that,  urgent  as  their  needs  may  he  for  recruiting  their 
permanent  organizations  with  the  graduates  from  their 
courses,  the  manufacturing  companies  are  not  greatly 
concerned  over  losing  a  large  fraction  of  the  men  who 
complete  the  courses.  Even  though  30  or  40  ])er  cent 
may  leave  the  employ  of  the  comj)any  on,  or  soon  after, 
the  conclusion  of  the  nominal  training  ])eri(Kl,  it  is  felt 
that  wherever  the  yf)ung  men  find  employment  they  are 
actively  or  jiotentially  good  friends  of  the  manufacturers 
who  made  sacrifices  to  train  them.  On  the  other  hand, 
if  any  considerable  percentage  of  men  left  a  utility’s 
training  course  for  employment  elsewhere,  it  would 
projierly  he  regarded  by  the  utility  as  indicative  of 
serious  failure  .somewhere  in  the  conduct  of  the  course. 


or  in  selling  the  company  to  the  stu¬ 
dents.  h'ortunatelv,  with  very  few 
exceptions,  the  percentage  of  stu¬ 
dents  leaving  the  utility  companies 
without  having  given  the  “regular 
jobs”  a  fair  try  is  so  low  as  to  be 
aluKist.  if  not  (piite,  negligible. 

In  a  broad  way,  the  object  of  the  typical  course  is  to 
train  students  for  responsible  positions  in  the  organ¬ 
ization.  It  was,  of  course,  to  develop  capable  human 
material  for  such  positions  that  they  came  into  existence. 
Training  of  non-college  men  could  not  proceed  fast 
enough  to  meet  the  needs  of  most  of  the  rapidly  expand¬ 
ing  utilities,  even  though  such  men  had  been  of  adequate 
caliber  for  the  executive  positions,  which  was  not  always 
the  case.  It  is  generally  conceded  that  young  men  «)f 
college  training  are  more  capable  of  learning  new  duties 
rapidly  and  thoroughly  than  men  who  are  without  such 
mental  and  social  training  and  experience. 

Nearly  all  the  courses  are  arranged  to  give  the  student 
exi)erience  in  all  ])hases  of  the  business.  He  is  trans¬ 
ferred  f)n  a  tiKire  or  less  definite  schedule  from  one  de¬ 
partment  to  another.  In  this  way  an  intelligent  and 
inquisitive  student  has  only  himself  to  blame  if,  at  the 
end  of  his  course,  he  has  not  attained  two  very  important 
objectives,  namely,  a  fairly  intimate  knowledge  of  the 
business  as  a  whole  and  a  definite  idea  as  to  the  kind  of 
work  in  th(*  organization  for  which  he  is  Ix-st  fitted. 
Naturally,  it  is  not  expected  that  a  student  can  obtain 
thorough  mastery  of  the  detailed  work  of  a  department 
in  which  he  may  spend  only  a  month  in  a  course  lasting 
only  a  year’s  time,  or  less.  However,  he  can  surely  gras|> 
the  significance  of  the  work  of  that  department  in  his 
limited  stay,  and  he  can  understand  the  relationships  of 
the  department  to  all  the  others  in  the  structure  of  the 
company.  Moreover,  as  he  goes  on  in  his  course,  nearer 
and  nearer  to  its  completion,  he  gains  an  increasingly 
clearer  vision  of  these  matters.  Doubtless  none  of  the 
courses  fails  to  provide  the  student  with  ex])erience  in  a 
sufficiently  wide  variety  of  work  to  enable  him  to  decide 
with  confidence  where  he  belongs  in  the  organization. 

The  aim  of  nearly  all  the  training  courses  is  to  develop 
men  for  every  phase  of  the  utility  business.  There  are 
exceptions  to  this,  however.  One  large  and  successful 
Western  company  conducts  a  course  only  for  the  com¬ 
mercial  department,  stating- that  it  can  never  find  enough 
suitable  applicants  having  good  selling  characteristics, 
whereas  its  supjdy  of  trained  engineering  help  is  so  large 
that  it  finds  no  need  of  training  college  men  for 
engineering.  No  data  from  this  company  have  been  used 
in  this  study. 

The  period  most  used  for  the  courses  is  twelve  months. 


The  scope,  aims  and  attendance 
of  eighteen  utility  courses  and 
the  selection,  pay,  turnover  and 
advancement  of  the  employee- 
students  are  analyzed  by  an 
educator 
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However,  there  are,  as  shown  in  the  table,  courses  of  a 
strikingly  wide  variety  of  lengths,  as  folkjws : 


1  to  6  months 
1  to  9  months 
1  to  10  months 


6  to  12  inciiiths 
1  to  18  months 
1  t(j  21  months 


2  to  24  months 

1  to  30  months 

2  to  36  numths 


d  here  are  also  two  cotirses  of  indefinite  length,  one  of 
24  to  .30  months  and  one  (a  new  one)  stated  by  the 


company  to  he  “indefinite.”  This  latter  course  is  believed 
to  he  one  of  the  longer  courses.  Nearly  all  of  the  twelve- 
month  courses  are  conducted  by  larger  companies  with 
much  experience  in  the  training  of  men,  hut  this  is  also 
true  of  both  the  two  two-year  and  one  of  the  three-year 
courses. 

It  is  not  at  all  clear  what  is  the  best  length  for  these 
courses.  I’resumahly  the  young  man  will  favor  a 


Company  Cieu's  of  Utility  Training  Courses 
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$1 1  3  at  start;  $8  increase  at  four  months, 
eight  months,  twelve  months,  eighteen 
months,  twenty-four  months  after  start 

$125  throughout . 

$  1 40  first  6  mos.,  $  1 60  second  6  inos.,  etc. . 
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13 
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$100  at  start.  $5  increase  each  4  mos. .  . 

$100  throughout . 

$  1 00  first  6  mos*^  .  . 
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'  A  course  training  for  power  plant  operation. 

*  A  course  training  for  design  and  engineering. 

®  “Not  especially." 

4  “Not  all-important ." 

‘  This  depends  upon  the  work:  upper  J  for  some  positions;  lower  for  others. 
”  Reorganized  course  not  yet  in  existence  one  year. 

New  course,  inauguratetl  this  year. 

New  course,  first  class  not  yet  through. 

•  1914  to  date,  71  per  cent;  1922  to  date,  83  per  cent. 

Based  on  1923  to  date. 
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"  Course  of  indefinite  length. 

'*  No  set  rate  of  increase. 

•2  $105  a*  start;  $5incr  ase  each  two  months;  $125  last  four  Bionths. 
.Advances  depend  upon  a  rating  scheme. 

“Depends  on  the  man." 

•*  Reported  as  “up  to  student.” 

♦Previous  employment  by  the  company  was  formerly  rerjuired  for  adrmwi«« 
•o  the  course. 
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twelve-montlis  course,  or  possibly  even  a  shorter  one. 
Such  a  course  will  afford  a  month’s  time  in  each  of  eight 
or  ten  important  (le])artments  and  periods  of  two  weeks 
in  several  different  i)laces  of  lesser  importance.  Whether 
enough  kiunvledge  of  important  work  can  be  gained  in 
a  month  bv  an  intelligent  young  man  is  a  question  that 
the  writer  cannot  attempt  to  answer.  However,  it  seems 
certain  that  not  less  than  a  year  should  be  spent  on  the 
course  as  a  whole,  when  it  must  be  divided  among  so 
many  varieties  of  work  as  are  afforded  by  the  modern 
electric  utility. 

Sklkctfon  of  .Applicants 

From  the  correspondence  attending  the  collection  of 
the  (lata,  it  seems  a  very  apparent  tendency,  among  those 
having  much  e.xperience  in  the  conduct  of  the  courses,  to 
make  a  most  careful  selection  of  the  candidates  for 
places,  eliminating  all  who  entertain  the  least  doubt  that 
they  wish  to  remain  permanently  with  the  company. 
Care  in  selection  has  been  carried  to  the  ])oint  where  it 
has  ri  suited  in  most  of  the  companies  having  a  very 
small  group  in  training  at  any  time. 

That  the  policy  of  careful  selection  of  men  is  success¬ 
ful  seems  to  be  borne  out  by  the  very  small  numbers  who 
drop  out  per  year,  even  when  those  are  included  who 
withdraw  for  miscellaneous  reasons,  such  as  illness. 
Most  companies  rejiort  a  large  percentage  of  men 
remaining  with  the  company  after  finishing  the  course, 
and.  where  data  are  available  on  all  men  who  have  taken 
th('  course,  a  surjirisingly  large  percentage  of  them  have 
stayed  on  with  the  company,  in  most  cases. 

.Scholarsblj)  is  considered  important  by  most  of  the 
companies,  and  a  common  requirement  is  that  the 
a[)plicant  be  in  the  iqiiier  half  of  his  class.  Several 
companies  have  taken  pains  to  point  out.  however,  that 
“scholarship  is  not  everything.”  Personality  is  rated 
highly  by  those  wbo  take  tbe  trouble  to  mention  it.  It 
goes  without  saying  that  good  character  is  essential. 

Rates  of  Pay 

It  is  gratifying  to  note  tiiat  several  important  com¬ 
panies  are  paying  $125  to  the  men  at  the  start.  It  seems 
unlikely  that  those  companies  which  pay  only  $100  will 
secure  the  type  of  student  that  will  benefit  greatly  by 
his  course  and  become  a  loyal  and  ])roductive  permanent 
member  of  tbe  organization.  To  conduct  such  courses  is 
ex|K*nsive  in  many  other  ways  than  in  the  mere  salaries 
paifl  t()  the  student.  If  $125,  or  even  $150,  per  month 
will  facilitate  a  better  selection  of  men,  is  not  the  extra 
money  well  spent  ? 

Classes  on  Co.mpany  Time 

It  is  rather  disappointing  that  so  few  comjianies  con¬ 
duct  regular  class  exercises  on  conqiany  time.  It  is 
recognized,  of  course,  that  this  is  not  always  feasible 
when  the  students  are  scattered  over  large  areas  served 
hy  the  company.  Yet,  this  seems  a  most  effective  method, 
not  only  for  instruction  in  technical  or  commercial 
methods  of  an  organization,  but  for  instilling  group 
spirit  into  the  students  and  for  inspiring  them  with 
enthusiasm  for  the  organization. 

Ptrlished  Company  Ineormation 

Company  publications  aliout  their  training  courses  are 
not  always  all  that  could  be  desired.  In  fact,  some  com¬ 
panies  apparently  have  no  published  information,  even 
in  mimeographed  form,  ready  to  send  out.  On  the 
other  hand,  some  of  the  more  elaborate  booklets  as  to 


text,  illustration  and  printing  are  decidedly  inferior  to 
the  sinqiler  terse,  mimeograiihed  letter-size  sheets  that 
certain  companies  have  issued. 

An  Ottstanding  Course 

Some  features,  as  given  below’,  of  the  course  con¬ 
ducted  by  one  large  W  estern  company  are  so  excellent 
that  they  seem  to  warrant  special  consideration  by  those 
executives  seeking  for  ways  of  improving  their  courses; 

1.  In  seven  compact  mimeographed  “Instruction  Letters,” 
each  numbered  and  dated,  all  students  are  given  every  item 
oi  information  concerning  the  objects,  nature  and  conduct 
of  the  course.  No  reasonable  question  is  left  unanswered. 
All  seven  letters  occupy  only  eight  8ixll-in.  sheets,  two 
sheets  being  given  to  the  important  intrcnluctory  Letter  No.  1. 

2.  The  objects  and  advantages  of  the  course  arc  clearly 
and  briefly  explained  to  the  student. 

3.  Twelve  men,  only,  are  constantly  on  the  course,  and  one 
new  man  is  started  at  the  beginning  of  each  calendar  month 
throughout  the  year. 

4.  .At  the  start  of  his  course,  every  student  is  introduced 
to  the  company  officials  and  department  heads,  lie  is  given 
an  oral  history  of  the  company 

5.  A  schedule  of  work  for  the  twelve  months  is  laid  tiut 
in  advance.  This  is  perfectly  definite  as  to  tl>e  nature  of 
the  work  and  its  fixation. 

•  CONCLU.SIO.N 

Although  the  conditions  under  which  the  various 
utilities  ojicrate  doubtless  demand  some  variety  in  the 
manner  of  conduct  of  student  training  courses,  the  data 
jiresented  here  show  some  remarkably  large  differences 
in  practice  among  the  companies.  .Are  these  differences 
all  warranted  ?  W^hile  there  is  certainly  no  occasi(jn  for 
standardization  in  such  features  of  the  courses  as 
dtiration.  salaries,  class  exercises,  etc.,  yet  it  seems  that 
.substantial  inqirovemeut  may  be  made  in  some  quarters 
througb  study  of  the  best  courses. 

The  writer  will  continue  this  study  and  will  welcome 
the  co-operation  of  interested  persons. 


Isolating  Potential  Transformers 


To  PREVENT 
“back-up ” 


shocks  in  w’orking 
on  ])otential  trans¬ 
formers  mounted 
outdoors  in  a  .sub¬ 
station  yard  some¬ 
what  removed  from 
the  switchlxiard  a 
Massachusetts  util¬ 
ity  emi)loys  terminal 
and  switch  boxes  in 
tbe  ])otential  trans¬ 
former  secondary 
circuits  by  wbicb 
complete  isolation 
may  easily  be  ob¬ 
tained  for  the  field 
e(|ui])ment.  I'he.se 
lM)xes  are  mounted 
on  the  steelwork 
of  the  outdoor  sub¬ 
station  buses  and 
allied  e(|uipment,  s:o 
that  it  is  only  the  work  of  a  moment  to  segregate  any 
])otential  transformer  from  possible  live  wiring  in  tbe 
station  as  well  as  outside. 
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Manifestation 


SCIMXCI"  is  unfolding  the  mys¬ 
teries  of  lightning.  As  more  of 
its  specific  cluiracteristics  become 
known,  additional  means  of  j^uard- 
in^  against  its  ravages  can  be  de- 
velopeil. 


Duration  of  Singlo  Impulse, Microseconds 


Imf^itlsc  Ratio  and  Citniii- 
latn'e  lift’d  af  hn[>ulses. 
Shaded  /*artion  Shau'S 
Area  in  ll'liieh  Deteriora¬ 
tion  I  akes  Place 


M5  front 


3,40(>-' 


Number  of  Units 


()lt  -  Cycle  and 
Lit/htninii  SDirk- 
over  Cartes  aj 
Sns[>e>isian  Insn- 
lators  jar  Differ¬ 
ent  IVaz’es 


Time  for  Cloud  ts  Dischange.Microsecondi 

Maximum  l’olta<fe  Induced  in  Con¬ 
ductor  4(1  It.  Ui/di  for  Carious 
Cloud  Dischanjes 


®  2,000 


Lii/htninn  and  60-Cycle  .S' ffirk-oter 
for  Standard  Diameter  .Suspension  In¬ 
sulators.  U'aze  Reaches  Crest  ih  i 
.\I icrosecond  anil  Decreases  to  50  per 
Cent  in  5  M icroseconds 


d MS.  front 


Point  Gap  .^park 
ozer  for  Differ 
ent  I  Cat  es 


25  50  75  100  125  150  175  200  225  250  275  300  325  350 
Spacing  in  Centimeters 


Spark-over  of  50-Cm.  Point  Gap  for  5,  10 
and  20  Microsecond  ICaves 


■5 MS.  wave 


,10  MS.  wave 


•20  MS.  wave 


I  2  34561A9Dn  M»ISiD?2 

Number  of  M.6  Cm.  Spaced  Insulators  in  String 

20  30  40  50  6010«)90n6  150  200  300  400 

Length  of  String  in  Cm. 


Microseconds 
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Electrical  Fruit  Processing 
Offers  New  Power  Load 

Hv  K.  J.  SlPI'KKI-Y 

Industrial  licatin;/  Specialist,  (ieiicral  lllectric  Company, 
Los  Anijelcs,  Calif. 

Fl^(  )M  tlic  earliest  days  of  the  citrus  fruit  industry 
the  prohleiu  of  preventing  loss  through  hiue-ni(dd 
decay  has  heeii  recognized  as  of  vital  inipcjrtance.  Xo 
ade(|uate  remedy  for  hlue-niold  rleeay  was  disccjvered 
until  very  recently,  when  the  borax  method  of  treatment 


Electric  Process  Prevents  Decay  of  Lemons 

In  each  proui)  left,  treated  ;  riRht,  untreated 


(lirogdite),  making  use  of  electric  heat,  became  avail¬ 
able  to  the  citrus  industry. 

In  connection  with  the  Brogde.x  system,  approximately 
1,000  kw.  is  now  being  installed  in  fifteen  electrically 
heated  “Brogdexers"  in  packing  houses  in  C  alifornia. 
This  system  installed  in  ])acking  houses  consists  of  two 
distinct  phases. 

W  hen  the  fruit  is  delivered  to  the  jtacking  house  it 
is  sterilized  as  a  jirecaution  against  decay.  .As  the  fruit 
])asses  through  the  washer  a  mild  solution  of  borax 
tluiroughly  sterilizes  and  cleanses  each  ]>iece  of  fruit, 
thus  effectively  preventing  the  develojiment  of  mold 
decay,  even  in  citrus  fruits,  which  have  been  positively 
injured  and  innoculated  with  hlue-mold  spores.  .After 
thus  being  sterilized,  the  fruit  is  dried  and  then  passed 
through  the  fog  chamber,  in  which  the  fruit  has  its 
pores  invisibly  sealed  by  a  harmless  fog  of  ])araffm.  It 
is  in  this  machine  that  the  electric  heat  is  used.  The 
eye  cannot  detect  the  pre.sence  of  the  fog  f)n  the  fruit,  so 
delicately  is  the  process  adjusted,  and  it  is  for  this  reason 
that  electric  heat  was  ado|)ted.  This  coating  jirevents 
the  fruit  from  aging  and  shrinking,  keeps  it  ])lump  and 
firm,  cuts  down  icing  costs  and  enables  the  shiiiper  or 
buyer  to  keep  the  fruit  in  fresh  condition.  When  the 
fruit  leaves  the  fog  chamber,  which  consists  of  the 
paraffin  fog.  it  is  then  ])olished  by  means  of  special 
brushes  at  a  temjierature  of  200  deg.  F.,  so  that  its 
natural  sheen  and  attractive  color  are  enhanced  and 
maintained  to  the  hands  of  the  consumers. 

There  are  now  approximately  75  jilants  in  operation 
in  the  citrus  fruit  houses  and  50  plants  processing  apples. 
In  California  there  are  225  citrus  packing  plants  which 
will  eventually  be  equipped  and.  when  considering  the 
total  apple  houses  and  those  citrus  plants  in  other  states, 
there  are  approximately  500  plants  in  all.  and  there  is 
little  doubt  hut  that  all  will  he  equipped  with  this  sy.stem. 
Using  a  conservative  figure  of  400  houses  equiiiped  with 
this  system,  a  connected  load  of  20.000  kw.  is  expected 


for  electric  heat  and  2.0fX)  hp.  for  motors,  giving  an  I 
annual  consumption  of  35,000,fXX)  kw.-hr.,  and  hv  using  I 
a  figure  of  $16  annual  revenue  per  kilowatt  coimected  I 
instead  of  $40,  a  figure  used  for  industrial  heating 
calculations,  a  revenue  of  $320,000  jier  year  is  eviilenced. 
This  is  less  than  1  cent  per  kilowatt-hour  and  if  packing 
houses  average  approximately  0.014  cent  ])er  kilowatt- 
hour,  the  total,  at  this  figure,  is  $453,000  per  year. 

Orders  already  .secured  represent  about  one-twentieth 
of  the  ultimate,  which  will  amount  to  $90.fX)0.  and  the 
necessary  electrical  equiimient.  such  as  transformers  to 
he  furnished  by  utilities,  and  switches,  conduit  and 
wiring,  to  he  furnished  by  contractors,  will  add  to  this 
amount  approximately  $1‘X).000,  or  a  grand  total  oi 
$2«0,(XX). 


“D.R.”  Plan  Cuts  Complaints 

AS'fRIKIXG  reduction  in  the  number  of  high  bill 
comjilaints  received  at  the  main  office  of  the  lilack- 
stone  Valley  (jas  &  Electric  Company.  Pawtucket.  R.  I., 
has  occurred  since  the  introduction  of  the  district  rep¬ 
resentative  system  on  that  property  at  the  beginning  of 
1927.  The  work  of  these  representatives  includes  meter 
reading  and  hill  collecting  when  arrears  have  arisen,  sales 
activities,  adjustments  of  service  difficulties,  and  other 
duties,  and  each  man  devotes  his  attention  to  about  l.OfXI 
cu.stomers.  In  the  two  years  prior  to  the  introduction 
of  this  system  the  peak  periods  of  complaint  were  in  the 
winter  and  fall.  It  is  noteworthy  that  within  three 
months  after  the  “D.R."  system  was  adojited  the  number 


Customers  Turn  to  District  Representatives 
for  Bill  Adjustments 


of  main  office  complaints  on  the  score  of  high  hills  Ell 
below  the  total  for  any  previous  month  in  the  jicrifKl 
covered  by  the  chart,  returned  to  the  previous  minimum 
once  and  has  since  run  consistently  below  the  corre¬ 
sponding  month  for  the  jirevious  year  with  triflng  excep¬ 
tions.  The  present  level  of  the  complaint  line  is  from 
one-third  to  one-fifth  the  previous  average. 
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Blue  Sky  Regulation  and 


INDl  STRIES  such  as  electric  utilities,  whose 
annual  requirements  for  additional  capital  are 
measured  in  billions  of  dollars  and  which  are 
constantly  expanding,  cannot  fail  to  he  con¬ 
cerned  with  the  exercise  of  governmental  con¬ 
trol  over  the  marketing  of  their  stocks  and 
bonds. 

To  assure  the  flow  of  capital  to  meet 
the  imperative  needs  of  the  industry  is  one 
of  Jte  primary  obligations  of  its  management. 

If  the  policy  of  the  states,  or  ultimately  of  the 
nation,  should  be  to  impose  restrictions  which 
are  well  within  the  range  of  possibility,  the 
power  of  utilities  to  command  capital  may  be 
seriously  impaired.  It  is  no  exaggeration  to 
say,  declares  the  author,  that  if  better  stand¬ 
ards  of  security  marketing  are  not  provided, 
no  matter  by  whom,  the  ultimate  result  may 
he  injurious  to  utility  credit. 

WHAT  relationshi])  is  there  hetween  blue  sky 
regulation  atul  utility  securities?  The  essential 
feature  of  blue  sky  legislation  is  the  intent  to 
iwcvent  fraud  and  unfair  practices.  It  is  not  the  func¬ 
tion  of  such  legislation  to  ])rotect  the  purchaser  against 
such  danger  of  loss  as  may  he  inherent  in  the  security 
he  buys.  Neither  is  such  legislation  designed  to  ])rcvent 
the  purchaser  from  speculating  if  he  desires  to  do  so. 
It  is  designed  to  assure,  as  far  as  its  administration  can 
accomplish  the  purpose,  that  the  buyer  of  securities  is 
not  misled  as  to  the  real  nature  of  what  he  buys,  that 
when  he  is  buying  speculative  securities  he  he  sufficiently 
advised  of  that  fact,  and  that  he  have  in  return  f(jr  the 
risk  which  he  assumes  a  fair  chance  for  speculative  profit. 
Not  all  utility  securities  meet  the  standards  of  blue  sky 
legislation  and  sales  methods  range  all  the  way  from 
those  of  the  highest  standard,  down  through  those  which 
merely  fail  to  give  information  which  the  prospective 
purchaser  ought  to  have,  to  those  which  mislead  by  the 
use  of  fictitious  valuations  and  improper  statements  of 
earnings. 

From  the  standpoint  of  blue  sky  law  administration  the 
obiectionable  sales  practices  appear  to  be  matters  of  gen¬ 
eral  sales  |Kilicy,  much  harder  to  eradicate  or  control  than 
the  individual  acts  of  overzealous  salesmen.  Some  of 
these  objectionable  practices  stop  well  short  of  the  [Kiint 
where  they  could  be  held  to  be  fraudulent  or  legallv  un¬ 
fair.  The  securities  commission  of  course  can  jirohibit 
only  such  practices  as  a  court  would  hold  to  constitute 
misrejiresentative  or  mislearling.  Much  of  the  informa¬ 
tion  distributed  on  security  issues  may  mislead  the  average 
investor,  though  not  reaching  the  point  where  an  order 
of  a  securities  commission  refusing  to  permit  its  use 
could  be  enforced  in  court. 

The  jiublic  .service  securities  committee  of  the  Invest- 

*‘'il>stract  of  a  paper  presented  at  Great  Lakes  Division, 
com’ention  at  !■  reach  Lick,  Indiana. 


Public  Utilitv 

me 

Securities 

By  George  C.  Mat  hews* 

Statistical  and  Securities  Department, 
irisconsin  Railroad  Commission 

ment  Bankers’  Association  seems  to  have  recognizefl  this 
situation  and  has  formulated  general  standanls  regarding 
circulars  on  utility  issues  which,  it  may  l)e  assumed, 
reflect  the  opinions  of  members  of  the  committee  as  to 
the  nature  of  the  information  which  should  he  given. 
T  f  we  note  the  extent  to  which  circulars  used  by  its  mem¬ 
bers  fail  to  disclose  the  information  recommended  by  its 
committee  it  is  easy  to  understand  why  the  published 
proceedings  of  the  conventions  of  the  association  should 
contain  a  disclaimer  of  res])onsibility  for  or  acceptance 
(jf  (jj)inions  therein  expressed. 

The  1928  committee  recommended  that  financial  cir¬ 
culars  should  contain  information  regarding  the  valuation 
of  the  [iroperty  and  the  basis  of  the  valuation,  but  of  the 
41  circulars  chosen  at  random  and  analyzed  twenty-eight 
were  silent  as  to  the  valuation  of  the  property.  Less  than 
a  third  of  the  circulars  gave  any  information  as  to  {irop- 
erty  values,  and  of  these  two  merely  stated  that  the  value 
was  largely  or  substantially  in  excess  of  the  funded  debt. 
T  hirteen  circulars  which  gave  information  as  to  valua¬ 
tion  gave  the  name  of  the  ajipraiser,  and  the  list  included 
some  appraisers  whose  results  we  have  found,  in  our 
own  work  of  jniblic  utility  regulation,  to  lx-  so  extreme 
that  th(‘y  could  not  be  given  any  consideration  whatever 
and  could  iu)t  be  supported  either  by  the  cost  of  reproduc¬ 
ing  the  proj)erty  or  by  its  commercial  possibilities. 

ILxaggkrations  Do  Har.m 

It  would  be  most  unfair  to  leave  the  impression  that 
the  apf)raisals  used  are  generally  subject  to  this  criticism, 
but  the  use  of  exaggerated  values  in  some  instances  tends 
to  cast  doubt  u|M)n  the  correctness  of  values  stated  in 
other  cases.  With  over  two-thirds  of  the  circulars  mak¬ 
ing  lu)  showing  as  to  values,  the  methods  of  selling  utility 
securities  seem  to  fall  far  short  of  compliance  with  the 
rec()mmendation  of  the  committee.  Although  satisfactory 
earnings  are  of  vital  importance  to  purchasers  of  utility 
securities,  investors  and  dealers  should  not  lose  sight  of 
the  fact  that  in  a  regulated  business  the  fair  return  which 
the  business  is  entitled  to  earn  is  ])redicated  on  the  value 
of  the  proi)erty,  and  f)resent  earnings,  unrelated  to  prop¬ 
erty  value,  do  not  tell  the  whole  story. 

.Another  recommendation  of  the  Investment  Bankers’ 
.Association  committee  which  has  been  ignored  in  many 
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(.rfcriiijL^s  is  that  tin?  circulars  should  contain  a  l>alance 
•-hcct  of  the  issuer  or  a  clear  statement  of  ca])itali/ati(jn. 

( )f  the  circulars  studied  five  made  no  reference  whatever 
to  the  cajiital  structure.  Twenty-six  circulars  showed 
the  numher  of  shares  of  common  stock,  hut  j^^ave  no 
information  as  to  the  amount  invested  in  that  st<tck  or  as 
to  the  value  of  the  eijuity  reiiresented.  'I'wo  offerinjjs 
showed  the  numher  of  shares,  with  some  reference  to  the 
amount  of  the  e(|uity.  hut  without  definite  information. 

(  )nly  ei^ht  of  the  circulars,  or  less  than  one-fifth,  sliowed 
either  the  investment  in  the  common  stock  or  the  value 
of  the  e()uity  as  measured  hy  the  market  price  of  the 
shares.  It  is  su|)erfluous  to  say  that  most  of  the  circulars 
examined  do  not  f^ive  the  jturchaser  the  information 
re}..'ardinj.,f  ca]>itali/ation  which  he  needs  if  he  is  to  form 
any  intellif^ent  opinion  as  to  the  jiosition  of  the  issue  lie 
is  to  ])urchase. 

.‘\  third  recommendation  of  the  committee  which  seems 
to  have  been  ij,Miored  in  most  cases  is  that  circulars  should 
contain  a  statement  of  earninjjs.  includiiiff  the  operatinj^ 
ratio,  a  statement  as  to  ilepreciation.  the  ratio  of  net  earn- 
in}.'s  tf)  chari^es  and  a  statement  of  the  issuer’s  dividend 
record.  'I'his  amounts  to  a  restatement  of  the  recom¬ 
mendation  of  the  1022  committee  that  sufficient  informa¬ 
tion  should  he  j^dven  for  a  thoroujjh  .study  of  earninffs. 
expenses,  maintenance  and  reserves,  fixed  charj^es  and 
dividends,  ('omniittee  reports  substantially  similar  to  the 
1022  and  1028  reports  have  been  submitted  in  other 
years.  One  mijjht  expect  to  find  the  recommendations 
of  these  committees  reflected  in  offerinjj  statements,  even 
thoujjh  in  some  cases  the  distributors  are  not  members 
of  the  Tnvestnient  Hankers’  .Association,  hut  not  only  are 
the  recommendations  as  to  information  rej'ardiii}^  proji- 
erty  valuations  and  capitalization  not  j^enerally  followed 
hut  in  most  of  the  circulars  examined  there  is  no  ade(|uate 
information  as  to  earninf,^s.  ojieratinj^  expenses,  mainte¬ 
nance  exjienditures  and  reserves. 

I  )l.l’KK(  IATIO.\  A.NI)  RkTIKKMK.N'TS 

f filly  six  of  the  41  offerin}j;s  showed  anythinpj  definite 
as  to  the  jirovision  for  dejireciation  or  retirements.  In 
four  of  these  the  amount  was  shown  for  at  least  one  year 
and  in  two  the  provision  could  he  ascertained  from  other 
lan"ua"e  in  the  circular.  .Six  circulars  mafle  no  statement 
whatever  of  operatinj;  expenses  and  29  showed  (ijieratinjj 
expenses,  includin"  maintenance  and  jiroperty  taxes,  hut 
made  no  showinj;  as  to  flejireciation  or  retirements. 
'I'liose  circulars  which  showed  the  total  exjienses  before 
dejireciation  and  federal  taxes 
were  not  in  atfreement  as  to 
what  the  excess  of  revenues 
over  such  expenses  should  he 
called.  .About  one-third  of 
the  circulars  desijjjnated  it 
“available  for”  de])reciation. 
dejiletion.  federal  taxes  and 
return,  thus  some 

recognition  to  the  existence 
of  these  items  of  exjiense.  In 
other  cases  this  balance  was 
called  “net  earninj^s  from 
ojieration”:  in  a  third  of  the 
ca^^es  it  was  called  “net 
lirofits.”  which  it  clearly  was 
not  in  most  of  the  instances, 
and  a  few  circulars  referred 
to  it  only  as  a 
Those  which  referred  to  the 


balance  as  the  amount  available  for  dejireciation.  dejile-  I 
tion.  federal  ta.xes.  etc.,  were  jirohahly  technicallv  correct  I 
althouj^h  they  failed  to  j,dve  any  adeijuate  information  I 
re},mrdinf,f  the  jirovision  for  reserve.  ' 

( ‘o.NSOl.lDATIO.VS  K()k  MaHKI.T  Ih'KPOSKS  | 

l»hie  sky  rej,mlation  is  intended  to  jirevent  not  only  the 
more  jialjiahle  forms  of  fraud  hut  unfair  and  ineijuitahlc 
sales  jiractices  as  well,  d  he  develojunent  of  standards 
is  slow  and  the  detinition  of  what  constitutes  unfair 
jiractice  is  evolvinj^  ^^radually.  .Standards  which  are 
unnecessarily  harsh  and  which  would  interfere  with 
needed  rlevelojiment  would  he  unfortunate.  We  cannot, 
however,  close  our  eyes  to  the  fact  that  in  many  cases 
recent  utility  consolidations  have  not  been  the  result  of 
any  loj,dcal  develojnnent  in  the  industry,  related  to  ini- 
jiroved  efticiency  or  more  adeijuate  service. 

Increased  marketinjj^  facilities,  sterner  com|X‘tition  in 
the  securities  business  and  the  jKijiularity  which  the  hijjh 
standiii}.'  of  sound  and  seasfined  issues  has  }.jiven  to  all 
utility  securities  have  resulted  in  consolidations  of  fiues- 
tionahle  economic  or  social  advantaj^e.  I’rojierties  scat¬ 
tered  throujL,diout  the  country  whose  situation  could  not 
he  imjiroved  by  a  common  ownership  have  been  jiickod 
uj).  financed  on  the  basis  of  valuations  which  are  too 
fre(|uently  unsound  and  their  securities  .sold  on  circulars 
that  were  not  full  and  frank  statements  of  their  jiosition. 
In  some  cases  the  new  consolidations  have  no  officers 
(  xjierienced  in  the  utility  business  and  no  central  orj^ani- 
zation  cajiahle  of  exercising  effective  sujiervision  over 
the  jirojierties.  Many  of  such  consolidations  have  all 
the  indications  of  having'  been  made  for  the  purjiose  of 
creatiii"  securities  to  he  marketed.  'I'hey  are  a  menace 
to  the  crerlit  of  the  utility  business;  they  furnish  j,^rourKls 
for  criticism  of  a  jiolitical  nature,  and  they  issue  securi¬ 
ties  which  are  marketed,  mit  so  much  on  their  own  merits 
as  on  the  streni^th  of  the  standinjf  of  issues  which  have 
pojiularized  utility  investments.  Xot  only  the  existing; 
facilities  and  business  have  been  mortf;af>;ed  hut  the  pos¬ 
sibilities  for  years  to  come  have  been  discounte<l. 

Blue  sky  law  administration  should  not  interfere  with 
lej,dtimate  fmancin^f  even  thouj.,di  rt  he  sjieculative.  hut  it 
is  intended  to  furnish  some  assurance  to  investors  that 
what  they  buy  is  what  they  think  they  are  huyinj^.  that 
speculative  .securities  are  sold  as  such,  and  that  the 
methods  of  sale  are  fair.  Xo  exact  standard  of  fairness 
can  he  fixed.  W'hat  mi^dit  he  fair  rejiresentations  to  an 
exjierienced  hanker  or  to  a  utility  ojierator  may  he  en¬ 
tirely  misleadinjf  to  a  threat 
hodv  of  jiurchasers  who  lack 
exjierience  and  traininff  in  the 
analysis  of  financial  state¬ 
ments. 

Whatever  iinjirovemeiitcaii 
he  sc'cured  by  voluntary 
action  of  dealers’  associations 
and  hy  individual  houses  will 
helj)  to  solve  the  jirohleins  of 
blue  sky  .'idministratioii  hy 
eliminatinjf  them.  W  here 
dealers  and  their  associations 
fall  short,  those  ailminister- 
iiiff  securities  sales  laws  must 
act  in  accordance  with  their 
best  judj.(ment  to  secure  fair 
dealiuf^.  Direct  c'ontrol  nf 
jiersonal  and  jirinted  rejire- 
sentations  is  then  ine.scajiahle. 


‘balance.” 


Index  Published 
Separately 

Tllh'  index  of  the  July  to  I^ecemher.  1929. 

issues  of  the  Iu.kctrical  W’orld  will  he 
jmhlished  as  a  sejiarate  jiamjihlet  with  cross 
references.  If  you  hind  your  cojiies  and  desire 
an  index,  just  send  a  recpiest  jjivinjj  your  name, 
conijiany  jiosition  and  address  to  the  Circulation 
I  fejiartment.  Mcdraw-llill  I’uhlishin^  Com- 
jiany.  Inc..  Tenth  .Avenue  at  36th  .Street. 
Xew  York  City,  and  an  inde.x  will  he  mailed 
to  vou. 
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Station  Apparatus  Grounds 


COXTINL’IXG  ilie  tluiiie  intro¬ 
duced  in  the  article  on  ‘‘Protec¬ 
tive  Gotinding  Methods,”  published 
on  i)ajfe  464  of  the  hh-i:t'TRic'AL 
World  tor  September  7,  1929,  there 


are  sj;iven  here  typical  recommenda¬ 
tions  for  jj[round  connections  to  ai)pa- 
ratus  and  structures,  adopted  from 
the  report  of  the  Pn^ineerinj^  Section 
of  the  Southeastern  Division,  X.E.L.A. 


(icncratfli'S  and  Other  Rolatini]  Appara- 

—  I'lif  minimum  size  of  urouiul  taps  for 
>;mrators,  synchronous  condenser,  con¬ 
verter  frames  should  be  as  given  in  the 
acci)mi)anying  table  for  the  short-circuit 
current  corresiuuiding  to  the  estimated  maxi- 
imiin  three-phase  symmetrical  short-circuit 
current  at  the  station.  Ordinarily  the  mini¬ 
mum  size  of  ground  tap  for  the  neutral 
(it  (ach  machine  should  be  ecpial  to  the 
sixe  of  the  machine  leads,  unless  for  some 
reason  these  have  been  made  unduly  large, 
in  which  case  the  ground  lead  should  he  of 
that  size  which  would  have  been  re<|uired 
lor  the  machine  leads,  cemsidering  conduc- 
ti\ity  only. 

I'lwcr  Transformers.  —  The  minimum 
size  of  ground  tap  for  power  transformer 
tanks  should  be  as  given  in  the  table  for 
the  short-circuit  current  corresixtiuling  to 
tlie  estimated  maximum  three-phase  sym¬ 
metrical  short-circuit  current  on  the  pri¬ 
mary  or  secondary  side,  depending  on  which 
is  the  larger.  Taps  should  ordinarily  not 
Ik-  larger  than  Xo.  20  co|)i)er  except  for 
heaviest  eciuipment,  in  which  case  it  shall 
he  a|)proximately  the  size  of  the  power 
coiuluctors. 

Current  Transformers.  —  The  minimum 
size  of  ground  taj)  for  the  tanks  or  frames 
1)1  outdoor  current  transformers  of  all  types 
should  he  the  same  as  for  floor  or  frame- 
mounted  oil  circuit  breakers  in  the  same 
installation  exce])t  that  N'o.  20  15&S  gage 
cop])er  should  ordinarily  not  be  exceeded. 
Tai)S  grounding  the  seconrlary  lead  of  the 
transformer  should  be  Xo.  6  copper,  con¬ 
nected  to  the  taj)  grounding  the  tank  or 
frame,  except  where  the  diagram  of  con¬ 
nections  retpiires  »)therwise,  in  which  case 
the  e(|uivalent  grounding  of  the  secondary 
elsewhere  should  f)e  shown  on  the  plans 
or  in  special  instructions.  'I'he  tanks,  frames 
and  cases  of  indoor  current  transformers 
should  be  connected  to  the  auxiliary  remind 
hus  hy  taps  of  Xo.  4  copper,  unless  instruc¬ 
tions  are  issued  otherwise. 

I'otential  Transformers. — The  minimum 
size  of  ground  tap  for  tanks  or  cases  of 
outdoor  potential  transformers  mounted  on 
concrete  slabs  or  timbers  should  Ite  of  the 
same  size  as  the  primary  lead  to  the  trans¬ 
former,  but  not  to  exceed  Xo.  2/0  coj)per. 
Taps  grounding  the  secondary  lead  of  the 
transformer  should  lx-  Xo.  b  copper,  con¬ 
nected  to  the  taps  grounding  the  tank  or 
case  or  the  structure  on  which  the  trans¬ 
former  is  mounted.  The  diagram  ((f  con¬ 
nections  for  the  statifui  shall  be  the  guide 
for  secfuulary  grounding,  as  cases  may 
arise  where  the  above  procedure  will  be 
modified.  The  tanks  or  cases  of  indoor 
potential  transformers  should  be  connected 
to  the  auxiliary  ground  bus  by  taps  of 
Xo.  4  copper,  unless  instructions  arc  issued 
otherwise. 

fhV  Circuit  Breakers.  —  The  minimum 
size  of  ground  tap  for  oil  circuit  breaker 
tanks  or  frames,  when  such  breakers  are 
nxiuntefl  on  concrete  slabs,  should  be  as 


given  on  the  table  for  the  short-circuit 
current  corresponding  with  the  estimated 
maximum  three-phase  symmetrical  short- 
circuit  current  at  the  breaker.  In  no  ca.se 
shall  the  conductor  be  smaller  than  Xo.  2/0 
cojiper  or  larger  than  the  leads  to  the 
breaker. 

'file  minimum  size  of  ground  tap  for 
oil  circuit  breaker  tanks  and  frames,  when 
such  breakers  are  mounted  in  cells,  on  pipe 
framework  or  i»oles,  shall  be  of  the  size 


Minimum  Sizes  of  Ground 
Connections  for  Various 
Three-Phase  Symmetrical 
Short-Circuit  Currents 


Sliort-Cireuit 
Ainiiere.s 
I  {.  low  2,000 
2,000-  4,000 
1,000-  0,000 
0,000-1  0,000 
10,000-15,000 
15,000-20,000 
2o,ooo~:!o,ooo 
Ai.ovo  :{o,ooo 


Siz.-  Copper 
Cable 
N'o.  1  0 
No.  2,0 
250,000  fire. mil 
250.000  <'ir<’.mil 
500,000  .Mre.mil 
750,000  eirc.rnil 
1,000,000  cin’.inil 
Miiltiple.s  of  above 
.size.s  a.s  re<iuire.l. 


The  reeommen.led  size.s  of  ground 
eonneotion.s  given  here  are  ba.ved  on 
.■stimate.l  maximum  three  -  phaso 
.‘<hort-eireuit  eurrenl.s  with  proper 
allowauee  made  for  such  variable 
factors  as  (  1  )  resistaiiee  to  ground, 
(2)  leakage  eurrent  to  ground  not 
passing  through  eonduetors,  (3) 
possil.le  variations  in  coimeeted  sys¬ 
tem  capacity,  (  4  »  overload  jirotec- 
tion  on  transmission  lines  and  other 
supiilies  e(|uipment,  (5)  possible 
decrement  factors,  etc.  The  current- 
carrying  capacity  of  the  ground 
connection  is  assumed  to  be  limited 
by  the  temjierature  rise  of  the 
soldered  Joints. 


given  in  the  tabic  for  the  short-circuit  cur¬ 
rent  corresjionding  to  the  estimated  maxi¬ 
mum  three-phase  symmetrical  short-circuit 
current  at  the  breaker.  In  no  case  should 
the  conductor  be  smaller  than  Xo.  1/0 
co])per  or  larger  than  the  leads  to  the 
breaker. 


.Su’itehes.  —  The  ground  tap  for  line 
grounding  switches  should  be  the  same 
size  as  the  line  which  it  grounds,  but  in  no 
case  smaller  than  Xo.  1/0  copix'r.  h'or  bus 
grounding  switches  the  minimum  size  of 
ground  taps  should  be  Xo.  1  0  in  minor 
stati.jns  and  Xo.  4/0  in  major  stations. 
The  mounting  of  line  grounding  switches 
on  steel  structures  should  not  be  considered 
as  grounding. 

rile  minimum  size  of  ground  tap  for  the 
bases  of  air-break,  disconnecting  and  selec¬ 
tor  switches  should  be  Xo.  2/0  copper, 
excefit  when  such  switches  are  mounted 
on  steel  structures  no  ground  taji  need  be 
jirovided.  W'hen  mountcfl  on  poles  the 
bases  or  suppfirts  may  be  bused  together 
and  one  Xo.  2/0  cojiper  tap  taken  to  the 
gr.tund  bus. 


Tuse  Mountintis. — The  ground  tap  for 
the  bases  of  fuse  mountings  shall  be  the 
same  size  as  the  line  leads  except  that  it 
should  in  no  case  be  smaller  than  Xo.  4 
copper,  and  it  need  be  no  larger  than  Xo. 
4/0.  When  such  fuses  are  mounted  on 
steel  structures  no  ground  tap  need  be 
Jirovided  for  the  bases. 

Liyhtnin;)  Arresters. — Lightning  arrester 
ground  taps  should  lx‘  the  same  size  as  the 
line  to  which  connection  is  made  exceiit 
that  for  station  tyjie  arresters  the  tap  should 
in  no  ca.se  be  smaller  than  Xo.  1  ()  cojiiier 
in  minor  stations  and  Xo.  4/0  in  larger 
stations,  and  for  line  tyjx*  and  telephone 
arresters  the  taji  shall  not  be  smaller  than 
Xo.  4  indfxirs  and  Xo.  1/0  outdcMirs.  h'or 
station  type  arresters  in  major  stations 
J-in.  I.P.S.  copper  tubing  is  recommended 
for  the  tap  instead  of  cable. 

High-voltage  lightning  arrester  ground 
leads  should  not  parallel  closely  any  metal 
conductor,  such  as  an  arrester  sui>porting 
frame,  and  should  be  jirotected  from  me¬ 
chanical  injury.  They  should  be  as  short 
and  direct  as  it  is  ixissible  to  make  them, 
both  for  safety  and  for  effectiveness  of  the 
arrester. 

Lightning  arresters  will  in  most  cases 
have  their  own  ground  electrorles  separate 
from  other  station  electrixles.  However,  a 
lead  should  lx*  taken  from  each  arrester 
electr<xle  to  the  station  ground  bus  to  pre¬ 
vent,  so  far  as  possible,  differences  of 
potential  existing  between  electrodes. 

Arresters  66  AT’,  and  Aho7'e. — .\  stand¬ 
ard  driven  rod  ground  electrode  of  at  least 
six  rfxls  should  be  hxrated  close  to  each 
arrester  installation  so  that  the  ground  lead 
will  be  as  short  and  as  nearly  vertical  as 
possible. 

.drrester  22  AT',  and  Vp  to  66  AT'. — 
When  these  are  not  situate<l  close  together 
each  arrester  should  be  jirfivide*!  with  a 
sejiarate  driven  ground  electrixle  of  at  least 
six  rods.  When  situated  close  together  a 
standard  driven  ground  electrode  of  at  least 
six  rfxls  should  lx*  installed  centrally  and 
each  arrester  should  lx-  connected  to  the 
ground  electrfKle  separately  by  as  direct  a 
lead  as  jxissible. 

.drresters  11  AT',  and  I'p  to  22  AT’. — .\ 
central  driven  ground  electrfxle  of  at  least 
six  nxls  should  lx*  use<l  and  the  arrester 
connected  to  it  by  as  <lirect  a  lead  as  jios- 
sible. 

.Arresters  I. ess  than  II  AT’. — If  there  are 
in  the  same  station  high-voltage  arresters, 
each  of  the  low-voltage  arresters  should 
lx*  connecte<l  to  the  station  ground  bus  by 
as  short  a  lead  as  possible. 

Induction  I’oltai/e  Kcfudators.  —  The 
minimum  size  of  ground  tap  for  iMith  out- 
diKir  and  ind(M»r  induction  voltage  regulator 
tanks  should  lx*  as  given  in  the  table  for  the 
short-circuit  current  corresiionding  to  the 
estimated  maximum  three-phase  symmetri¬ 
cal  short-circuit  current  at  the  voltage 
regulator,  but  not  larger  than  the  secondary 
leads  of  the  regulator. 
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What  Makes  an  AttractivefS 


Buildings  shcjuld  be  in  keeping 
with  purpose  for  which  used 
and  with  character  of  surround¬ 
ings,  yet  not  give  an  impression 
of  unnecessary  expense.  Pro¬ 
portions,  design,  trim,  color  and 
landscaping  essential  elements 


J 

yj-S  fine  and  creditable  a  structure 
as  the  most  captious  citizen  niif/ht 
desire  of  a  utility  is  this  substation 
of  the  San  Diego  (  Calif.)  Consoli¬ 
dated  Gas  Electric  Company. 
Costs  were  not  greatly  increased. 
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Substation? 


By  R.  B.  Horner 

Structural  liui/iiiccr  Pittshunih  lirauch 
Pyllcshy  liu(/iuccriut/  c''"  Maua<icuicut  Corf>orat{an 


AS  INCKKASIXG  (Ifiiuuul  is  felt  by  industry, 

as  a  whole,  for  improvenient  in  the  ai)|)earance  of 
X  JL  the  huildin,ti[s  heinj^  constructed  to  house  its  vari¬ 
ous  activities.  This  is  hut  one  manifestation  of  the 
development,  hy  the  American  ]K*ople,  of  a  consciousness 
of  the  value  of  art  in  their  daily  liv^s.  It  is  a  trend 
which  is  in  its  infancy  in  the  utility  industry,  hut  sit^ns 
of  development  are  rapidly  hecominjj  noticeable.  This 
is  evidenced  hy  the  im])rovement  in  the  type  of  build¬ 
ings  now  being  constructed  as  contrasted  with  the  strictly 
utilitarian  type  of  structure  erected  almost  universally 
only  a  few  years  ago. 

In  considering  what  should  he  done  to  create  attrac¬ 
tiveness  in  buildings,  it  becomes  evident  that  there  are 
many  types  of  architecture  which,  if  properly  applied, 
will  give  gof)d  results.  Therefore,  it  is  primarily  essen- 


Shrubbery  Conceals  !  load lujlits  ^lilcquatcly  if 
Well  Planned 


tial  that  the  men  responsible  for  the  architectural  design 
be  trained  and  e.xperienta-d  in  this  work  in  order  prop¬ 
erly  to  develop  the  ajjplication. 

An  analysis  of  the  problems  encountered,  when  the 
design  is  undertaken,  brings  out  certain  fundamental 
principles  which,  if  borne  in  mind,  contribute  noticeably 
toward  obtaining  satisfactory  results.  That  a  structure 
should  he  in  keeping  with  the  pur]K)se  for  which  it  is 
to  he  used  might  he  designated  as  the  first  fundamental 
recpiirement.  In  the  power  industry  this  means  that  it 
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sliouUl  have  iti  its  c(»ni]M)siti(»n  the  characteristics  of 
]M)\ver.  It  does  not  mean  an  offensive  dis])Iay  of  strength, 
hut  a  sturfliness  of  construction  which  snjf^ests.  rather 
than  declares,  its  fitness  for  the  jnirjiose  which  it  i'^ 
]»rovided  to  serve. 

Another  ref|nirenient  is  that  the  huildinj;^  should  he  in 
keepinj'  with  the  character  of  its  snrroundinj^s,  at  the 
.same  time  exertinjj  an  influence  in  the  direction  of  civic 
iH-tterment  in  the  communitv  where  it  is  located.  For 


theme  hy  reinforcinj.;  the  Uiwer  portion  of  the  building. 
The  use  of  rou},di  or  "rock-faced”  stone  trim  at  either 
sifle  of  the  entrance  and  to  caj)  the  main  pilasters  fur¬ 
ther  develops  these  characteristics,  as  does  also  the  brick¬ 
work,  which  is  laid  in  a  full  h'lemish  bond  with  raked 
joints.  In  this  manner  the  first  of  the  fundamental  re- 
(juirements  has  been  met. 

'I'he  color  scheme  is  worked  out  in  the  selection  of 
the  materials  themselves.  The  brick  is  a  soft  red,  al- 


example,  while  a  huildinj^  utilizing;  ine.xjiensive  materials  most  a  rose  tone,  while  the  stone  trim  is  gray  limotone. 
hut  embodying  good  structural  lines  is  in  keeping  in  an 


I ! timcik'ood  .Siihsliilioii 
Offers  AitriH'tii'c  Jile- 
iiH'iil  in  h'rsidnifiiif 
Sretinn  with  Siniiiiht 
hr  I)  II  I  A /'I'fdrinur 
Ilasily  Vet  IlcoHonii- 
rally  Aj'iiidcd 


iiulustrial  district,  more  refinement  of  detail  and  in  some 
cases  latter  materials  are  found  to  he  necessary  in  a 
highly  devek)|)ed  commercial  or  residential  center. 

.•\  third  essential  point  is  that  it  must  he  obvious  to 
the  layman  that  no  undue  expenditure  has  been  made 
for  architectural  effect.  'I'he  utility  industry,  being  in 
the  nature  of  a  public  institution,  might  easily  find  it.self 
in  an  awkward  ])osition  if  the  im|)ression  were  created 


Fr 

» 

0 
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in  the  minds  of  the  ])eople  that  lavish  ex])enditures  were 
being  made  in  this  manner.  However,  this  is  not  a 
difficult  re(juirement  to  meet,  as  there  are  innumerable 
examples  to  ])rove  that  good  architecture  can  he  obtained 
by  ])ro]HT  planning  and  selection  of  materials,  the  amount 
of  ornamentation  being  kept  to  a  minimum  and  not  of 
an  elaborate  nature.  'I'his  is  dc])endent  on  the  design¬ 
er’s  ability. 

A  modern  ada])tation  of  the  Ciothic  style  of  archi¬ 
tecture  has  been  a])])licd  to  llomewood  substation,  of 
the  DiKjuesne  Light  Com])any.  located  in  a  residential 
district.  'I'lie  treatment  is  simi)le  hut  vigorous.  Little 
ornamentation  is  used.  'I'he  mass  of  the  building  itself 
is  emphasized  hy  the  absence  of  windows.  'I'he  growth 
of  the  .structure  appears  natural.  'Fhe  wall  surface 
breaks  hack  on  a  slope  at  a  point  ju.st  above  the  entrance 
feature  (.see  detail  illustration).  Thi*^  throws  into  relief 
the  central  portion  of  the  wall  and  brings  into  existence 
the  main  ])ilasters  at  the  corners  of  the  building.  'Fhe 
hold  manner  in  which  tliese  features  break  forth  as  the 
height  of  the  structure  increases  develo])S  the  strength 
and  ruggedness  which  are  the  attributes  of  power  that 
are  needed.  'I  he  four  minor  pilasters  carry  out  the 


certain  richness  is  incor])orated  into  the  entrance  fea¬ 
ture  hy  a  panel  of  black  and  gold  marble.  'I'he  d(jor  is  of 
dull  surface,  dark  mahogany  finish.  'I'he  shrubbery  at 
the  ha.se  of  the  building,  blending  into  the  green  lawn, 
softens  and  adds  life  to  the  whole  without  detractinj; 
from  the  ruggedness  of  the  construction  which  has  been 
selected  for  this  station. 

A  superficial  examination  shows  that  no  undue  cost 
has  been  incurred.  A  moderate  amount  of  stone  trim, 
which  is  not  of  an  intricate  pattern;  a  small  marble  ])anel 
around  the  door  and  the  bronze  letters  to  designate  the 
name  of  the  station  and  its  ownership  do  not  constitute 
a  large  expenditure.  'Fhe  retaining  wall  along  the  front 
of  the  property  serves  a  utilitarian  juirpose,  while  the 
heavy  pylons  rising  above  the  main  body  of  this  wall  are 
utilized  to  house  the  f1f)ofllights  which  illuminate  the 
front  elevation  of  the  building. 

'Fhe  second  rec|uirement  is  met  in  that  this  building, 
located  in  a  residential  district,  is  an  improvement  over 
the  average  building  in  this  community.  Evidence,  how¬ 
ever.  that  it  is  not  too  far  advanced  for  its  neighhorhrKxl 
is  ff)und  in  that  a  new  church — a  large  and  imi’Osing 
structure  of  French  Tiothic  influence,  developed  entirely 
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CoriwpoHs  Substation 
Di’siiiiii'ii  to  Improve 
I  mined  id  te  Surroitnd- 
nuis 


in  cut  stone — is 
l»e  i  n  Imilt  on 
the  opposite  side 
of  the  street. 

A  substation 
s  Ii  o  w  i  n  a 
marked  Spanish 
influence  which 


repetition  of  the 
arches  over  the 
entrance  and  the 
balcony  window 
in  the  side  eleva¬ 
tion  of  the  build¬ 
ing  continue 
logically  the  mo¬ 
tif  of  the  front 
elevation.  The 
coloring  effect 
further  temi)ers 
the  severity. 
The  huff  walls 
rang  e  through 
three  light  tones, 
the  ornamental 


is  strictly  in 

keeping  with  the  climate  and  traditions  f)f  southern  Cali¬ 
fornia  has  been  erected  for  the  San  Diego  C(Jnsolidated 
(ias  X:  Electric  Company.  It  is  in  a  highly  <levelojK'd 
commercial  district,  as  can  he  surmised  from  its  dignified 
simi»licity  and  .severity.  There  is  an  unmistakable  im¬ 
pression  of  substantialness  in  this  design. 

This  station  meets  the  first  fundamental  requirement 
not  by  ruggedness  and  vigor,  but  by  a  quiet  au-Sterity. 
The  lines  and  surfaces  are  for  the  most  ])art  stern.  The 
cut-stone  ])attern  of  the  stucco  walls  and  the  heavy  block 
arch  surmounting  the  bolt-studdefl  door  contribute  to 
this  feeling.  This  effect  is  prevented  from  becoming 
too  pronounced  by  the  use  of  the  ornamental  art  stone 
mokling,  the  iron  balconies  and  the  window  grills,  which 
are  in  character  with  the  S])anish  treatment.  The  orna¬ 
mental  mold  rising  toward  the  cornice  on  either  side  of 
the  door  and  window  ties  the  structure  together  and  adds 
to  the  impression  of  height  in  the  building.  The  orna¬ 
mental  nameplate  assumes  a  place  of  ])n)minence  over 
the  wiiuhjw  and  serves  to  caj)  the  entrance  feature.  The 


molding,  platjues 

and  nameplate  are  sienna  ( refidish  brown )  and  the 
roof  tile  is  variegated,  with  red  i)redominating.  The 
door  is  of  California  redw(M)d  treated  to  obtain  an 
antiqued  and  weathered  effect.  The  generous  use  of 
trees,  shrubbery  and  vines  is  a  commendable  feature. 
Here  again  the  materials  used  in  the  building  and  the 
amount  and  type  of  the  ornamentation  are  of  such  a  na¬ 
ture  as  to  avoid  any  impression  of  excessive  e.xjwnditure. 

In  the  third  station  to  be  considered,  shown  on  page 
1230  and  below,  an  interesting  departure  from  the  two 
l)revious  examples  is  foiitul.  The  character  of  the  sur¬ 
roundings  rather  than  the  usage  of  the  building  has  been 
the  ])redominating  influence.  The  designer,  having  con¬ 
sidered  the  location,  which  is  along  one  of  the  main 
boulevards,  where  it  is  subject  to  constant  observation, 
and  having  given  sjx'cial  recognition  to  the  residential 
nature  of  the  c()mmunity,  has  subordinated  the  element 
of  power  suggestion  and  has  stressed,  rather,  the  trend 
toward  civic  betterment.  There  is  no  lack  of  substan¬ 
tiality,  no  feeling  of  flimsiness,  in  the  structure,  but  the 


l.ocated 
on  a  Main 
Houlezard, 

This 

Substation 

Received 

Special 

Treatment 
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impression  of  sturdiness  is  subtle  and  lias  been  obtained 
by  tbe  efTectiveness  <»{  tbe  completed  structure  rather 
than  by  ruggedness  of  detail. 

The  utter  simjilicity  of  the  main  mass  of  the  struc¬ 
ture.  as  tyjiified  hy  the  smooth,  unbroken  surface  of  tbe 
walls,  is  relieved  by  refinement  of  details,  as  in  the  orna¬ 
mentation  over  the  entrance  and  the  well-rounded  curves 
of  the  molding  at  the  eaves  and  the  arched  window  open¬ 
ings.  d  he  formal  lines  of  the  flat  stone  arch  and  f|uoins 
at  the  entrance  are  softened  somewhat  by  the  intricate 
pattern  above,  but  lose  I  ttle  of  tbeir  strength  and  gain 
in  interest  from  this  detail,  d  he  plaques  bearing  busts 
of  Franklin  and  Kdison  are  an  interesting  tribute  to  two 
notable  pioneers  in  the  electrical  field. 

d  he  stucco  walls  are  of  a  light  buff  color,  the  art  stone 


the  greater  part  of  the  mass  in  the  base  of  the  structure 
The  use  of  these  horizontal  belt  courses,  while  meet¬ 
ing  the  requirements  for  obtaining  weight,  would  result 
in  an  impression  of  lack  of  height  if  vertical  lines  were 
not  introduced  partially  to  offset  this  effect,  d'hesc  lines 
are  obtained  by  the  use  of  stone  quoins  of  light  color  at 
the  building  corners,  by  the  stone  paneling  at  the  sides 
of  the  entrance  and  by  the  brick  trim  at  the  sides  of  the 
windows,  d'he  arched  ojicnings  over  the  window  s  and 
door  tend  to  increase  the  length  of  these  vertical  lines 
and  tie  the  structure  together  as  a  whole. 

The  coloring  in  this  case  is  obtained  largely  in  the 
brickwork,  the  body  of  the  wall  being  a  soft  red,  rough 
texture  face  brick,  the  trim  around  the  openings  being 
a  flashed  brick  of  the  same  texture,  but  burned  to  a 


L 


trim  being  of  a  shade  to  harmonize,  d  he  roof  is  a  soft 
red  tile,  varied  in  color  tone,  resulting  from  a  range 
through  dark  to  light  red.  with  individual  tiles  bordering 
on  grays  and  greens,  ddie  doors  are  of  dark  f)ak.  The 
ornamental  stone  is  a  molded  precast  material  which 
lends  itself  readily  to  decoration  at  a  cost  far  below  that 
of  intricately  cut  stone. 

Landscaping  again  plays  an  important  ])art.  the  shrub¬ 
bery  in  this  case  serving  the  additional  ])urpose  of  conceal¬ 
ing  the  floodlights,  wdiich  are  used  for  night  illumination. 

d'he  Coraopolis  sub.station  of  the  Duquesne  Light 
Company  is  located  in  the  heart  of  a  residential  district 
and  has  been  developed  by  the  api)lication  of  the  style 
of  the  Italian  Renaissance  period.  This  classical  order 
has  been  used  extensively  for  both  residential  and  com¬ 
mercial  design.  It  lends  itself  readily  to  substation  work 
in  that  any  desired  strength  requirement  can  be  obtained 
by  varying  the  dimensions  of  the  (pioins  at  the  corners 
of  the  building  and  the  extent  of  the  rustications,  or  belt 
courses,  in  the  hmly  of  the  wall. 

d  he  effect  is  obtained  in  this  case  hy  the  use  of  a 
heavy  base  course  of  cut  stone,  above  which  the  treat¬ 
ment  is  continued  in  a  lighter  vein  by  the  rusticated 
brickwork  carried  to  the  spring  line  of  the  arched  door 
and  window  o])enings.  The  use  of  smooth-surfaced 
brickw'ork  from  this  line  to  the  nameplate  under  the 
coping  logically  completes  the  theme  of  concentrating 


color  ranging  from  a  deep  jnirple  to  a  light  purple  w’ith 
a  red  cast.  Stone  trim  is  gray  limestone  d  he  door  is 
hollow  metal  finished  in  large  grained  Circassian  walnut 
of  a  rather  light  shade. 

.'\  slightly  terraced  green  lawn  com])Oses  the  larger 
part  of  the  landscaping  in  this  case,  just  a  few  ever¬ 
greens  having  been  grou])ed  around  the  entrance  stej>s. 


Electric  Heat  Speeds 
Making  of  Washing  Machines 

By  W.  a.  Smith 

Factory  Manager  Maytag  Company,  Nezvton,  loxca 

TTIF  manufacture  of  a  device  or  a])pliance  that  is 
sold  in  a  highly  competitive  market  requires  that 
meticulous  attention  be  given  to  each  separate  element 
in  the  productive  process,  d'he  continuous  use  of  electric 
heat-treating  furnaces  in  the  plant  of  the  Maytag  Com¬ 
pany.  maker  of  the  Maytag  Washer,  at  Newton.  Iowa, 
is  conclusive  evidence  of  the  merit  of  electric  heat  ap¬ 
plication  in  a  manufacturing  jirocess  whose  costs  are 
forced  by  competition  to  the  lowest  possible  level. 

The  Maytag  Company  now  uses  four  electric  fnr- 
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naces.  but  the  data  given  here  apply  to  only  three,  the 
fourth  having  been  recently  installed  and  no  great 
amount  of  operating  experience  having  yet  been  accu¬ 
mulated  for  it.  All  of  the  furnaces  are  of  (General 
Idectric  make.  The  first  is  a  crucible  type  cyanide  efiuip- 
nient  of  16  kw.  cai)acity  for  rapid  surface  hardening  of 
small  washing  machine  and  gasoline  motor  ])arts.  The 
second  is  an  11 -kw.  box  furnace  used  for  treating  pro¬ 
duction  tools.  The  third  is  a  37-kw.  vertical  cylindrical 
equipment  set  in  the  floor  so  that  comparatively  large 
pieces  and  loads  may  be  handled  in  and  out  by  suspen¬ 
sion  means. 

The  o])erating  methods  and  schedules  of  these  fur¬ 
naces  are  those  of  usual  i)ractice.  The  production  for 
the  three  runs  is  in  the  neighborhood  of  6.t)00  lb.  of  metal 
j)er  nine-hour  day  at  an  over-all  rate  of  6.73  Ih.  ])er 
kilowatt-hour.  Controls  on  all  of  the  furnaces  are 
automatic  temperature  actuated.  The  conspicuous  ad¬ 
vantage  of  the  electric  furnace  as  developed  in  the 
Mavtag  factory  lies  in  the  automatic  control  of  tem- 
|)eratures.  The  assurance  that  temperatures  are  correct 
and  will  remain  correct  withotit  human  attention 
throughout  the  normal  cycles  of  oj^eration  is  an  im- 
jMirtant  factor  in  the  maintenance  of  production  speed. 

Letters  from  Our  Readers 

c/k _ 

Determinatifjn  of  Empty  Duct  Temperatures 

To  the  Editor  of  the  Elf.ctkic.m.  Wokld; 

Since  the  publication  t)f  my  article  on  “Carrying  Ca])ac- 
ity  of  Cables,"  in  the  December  7,  1026,  issue  of  h'l.EC- 
TRiCAF,  W’oRi.i).  I  have  had  several  recpiests  for  informa¬ 
tion  on  how  to  determine  em])ty  duct  temperatures. 
Possibly  other  readers  may  he  interested  in  this  subject. 

.As  was  indicated  hitherto,  the  calculation  of  jterniis- 
sible  current  carrying  capacity  resolves  itself  into  a  solu¬ 
tion  of  various  heat  flow  problems.  In  analyzing  the 
series  of  tem])erature  drops  from  co])per  to  ambient 
earth,  it  is  observed  that  some  f)f  these  drops  are  de¬ 
pendent  on  and  i)ro|)ortional  to  the  heat  generated  in  a 
single  duct  fe.g.,  drop  in  insulation  +  radiation  drop 
-f  drop  through  one  duct  wall).  Others  are  <le])endent 
on  the  heat  generated  in  part  of  the  subway,  as  for 
exani])le.  drop  between  outer  layer  and  next  inner  layer 
of  ducts  and  still  other  drops  f through  outer  layer  and 
from  outside  surface  to  earth)  are  ]moportional  to  the 
total  average  loss  over  24  hours  per  trench  foot  of 
subway. 

The  more  or  less  exact  way  of  arriving  at  the  air 
temjK'rature  of  a  fluct  containing  a  cable  Wf)idd  he  as 
follows : 

The  total  average  loss  over  24  hours  ])er  trench  foot  X 
thermal  resistance  from  outside  surface  of  suh- 
'vay  to  earth  -)-  the  total  loss  X  resistance  frf)m  outer 
layer  to  outside  surface  of  duct  bank  =  temperature 
drop  to  duct  in  outer  layer,  d'o  this  drop  is  added  the 
resistance  between  outer  layer  and  ne.xt  inner  layer  mul¬ 
tiplied  by  the  loss  in  all  ducts  inside  the  outer  layer. 
•Such  aflditions  are  continued  till  tem])erature  drop  from 
envelo])e  embracing  duct  in  question  is  reached.  'I'hen 
the  clrop  through  f)ne  duct  wall  ef|ual  to  the  thermal 
resistance  of  one  duct  inultijiliefl  by  the  loss  in  a  single 
<hict  is  added  to  get  the  air  temjierature. 
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Obviously  such  comjnitations  are  very  laborious,  esjx^- 
cially  since  the  root  mean  square  value  of  hiad  current 
over  24  hours  should  be  used  for  determination  of  losses. 

Numerous  approximations  have  been  proposed  for  the 
simplification  of  the  conqnitation  of  these  drops.  The 
most  commonly  used  consi.sts  of  adapting  a  duct  con¬ 
stant  //,  which,  when  multiplied  by  the  loss  in  the  sub¬ 
way,  gives  the  drop  from  duct  air  to  earth.  If  n  is 
equal  to  the  number  of  equally  loaded  cables  in  the  hank. 
Drop  =:  n  lossi  X  ^  or  (n  II)  may  he  added  to  the 
radiation  resistance  and  insulation  resistance  for  use  with 
the  watts  loss  in  one  cable.  The  errors  and  approxima¬ 
tions  in  this  method  may  he  seen  by  comjiarison  with  the 
exact  method  descrilK*d  above.  Chief  among  these  are 
the  facts  that  the  earth  resistance  X  total  loss  -f-  subway 
resi.stance  X  fractional  loss  -j-  single  duct  resistance  X 
single  cable  loss  are  embodied  in  a  single  multiplication 
of  «  II  X  Loss  ]K“r  single  cable.  No  jirovision  for  earth 
resistance  variation  or  duct  jmsition  is  made.  The  value 
of  1  is  very  generally  used  for  II.  Some  authori¬ 
ties  recommend  1  for  a  four-duct  subway  and  0.75  for 
twelve-duct  and  tq).  Still  others  are  as  high  as  1.4  and 
as  low'  as  0.57. 

The  llureau  of  Light  and  I’ower  of  Los  .Angeles  has 
studied  the  tenqierature  drop  in  various  subway  hanks 
and  has  divided  them  into  several  stages.  The  flnq) 
pro])ortional  to  the  loss  in  one  cable  through  a  single 
duct  is  taken  as  0.6  X  loss  in  one  cable.  The  drop  from 
the  outside  surface  of  a  hank  and  i)ro])ortional  to  the 
total  loss  in  the  subway  hank  ( 4  by  4 )  is  taken  as  0.7  X 
the  loss  of  the  hank.  Drojis  between  various  layers 
throughout  the  hank  are  obtained  and  constants  are  given, 
which,  when  multiplied  by  the  loss  in  the  cable  of  one 
of  these  layers,  will  give  the  actual  drop  hetw’een  certain 
])oints. 

It  a])])ears  that  general  agreement  is  reached  as  regards 
the  dro])  through  a  single  duct  and  the  dro])  from  the 
surface  of  a  subway  hank,  the  former  being  projx)rtional 
to  the  loss  in  one  duct  and  the  latter  being  proportional 
to  the  average  loss  in  the  subway.  Difficulties  arise  when 
these  dro])s  are  incorporated  with  the  drops  through  the 
varif)us  ])ortions  of  the  duct.  Obviously  the  second 
method  descrilK*d  here  is  much  more  accurate  than  the 
first.  Another  method  which  appears  to  he  highly  satis¬ 
factory  is  tnat  develoix'd  by  \V.  B.  Kirke,  Brooklyn 
lAlison  Comjiany.  He  recognizes  the  various  dro|)s  con¬ 
sidered  by  the  Los  Angeles  Bureau,  hut  rather  than  ob¬ 
taining  these  by  niulti]4ying  by  the  losses  in  a  single 
cable,  he  uses  the  total  suhw'ay  loss  multijdied  by  suitable 
constants  for  the  various  ducts.  Though  the  <lro])  to  an 
inner  duct  should  be  obtained  by  multiplying  the  total 
loss  by  a  constant  for  the  soil  and  the  outer  layer  of 
duct,  and  to  this  should  be  aflded  the  droj)  due  to  a 
fractional  ])art  of  the  total  loss  multijdied  by  another 
constant,  the  total  loss  is  used  for  both  of  these  factors 
and  the  compensation  necessary  is  made  in  the  heating 
constant.  The  values  of  heating  constant  w’hich  he 
recommends  based  on  api)roximately  50  jxt  cent  load 
factor  are  approximately  eipial  to  6  divided  by  (number 
duct  high  -j-  number  duct  wide)  in  tbe  case  of  outer 
duct.  These  values  are  increa.sed  a])proximately  25  ]x*r 
cent  for  the  ne.xt  inner  layer  of  duct.  Multiplying  the 
average  24-hour  loss  per  trench  foot  by  II  gives  the 
drop  to  an  empty  duct.  The  additional  drop  through 
insulation,  from  lea<l  and  through  one  duct  wall,  due  to 
the  loss  in  a  single  duct,  must  be  added  to  obtain  copixr 
temixiratures.  Thomas  F,  Pp:terson, 

American  Steel  &  Wire  Company.  Cable  Kngineer. 

New  York  City. 
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H yJro-Electric  Development 
and  Steam  Equipment 

Scientific  I)c7'clof>iiiciils  in  Steain- 
Drh'cn  tUnver  Station  I'racticc. —  Daviu 
Hkowm.ik. — Modeni  trends  in  steain- 
jicneratinj^  practices  liave  been  outlined 
by  the  author  in  connection  with  a  gen¬ 
eral  review  of  the  subject  of  steam  gen¬ 
eration.  Particular  attention  has  been 
given  to  the  control  of  sulphur  and  ash 
in  the  fuel  gases.  The  jxjssibility  of 
better  control  through  low  temperature 
carlxuiization  and  similar  innovations 
has  lH*en  considered.  A  number  of  these 
scientific  elements  have  been  reviewed 
l)riefly. — Electrician  (linyland),  No- 
veinber  1,  192d. 

Modern  Surface  Condensiny  Plant 
and  Peed  Systems. — Jon.\  Kvans. — In 
recognition  of  tbe  rapid  development  of 
the  surface  condenser  during  the  past 
few  years  atid  the  consecjuetit  attention 
given  to  the  low-pressure  side  of  steam 
turbines,  the  author  has  endeavored  to 
(K)int  out  the  design  tendency  both  in 
Purope  and  America  and  particularly 
to  indicate  the  trends  which  may  lead 
to  further  improvement.  A  number 
of  interesting  <levelopments  have  l)een 
mentioned  in  this  discussion,  and  some 
jKjrple.xing  and  apparently  impossible 
results  in  the  matter  of  temperatures 
have  been  analyzed  in  an  eixleavor  to 
e.vplain  unusual  operating  i)henomena 
in  British  stations.  —  World  P(m’er 
(linyland) ,  November,  192‘f. 


Cieneration,  (Control ,  Su'itchincj 
and  Protection 

Rejriyeration  of  lilectrical  Apparatus. 
— .\  consideration  of  the  possibility  of 
Using  pressure  gas  instead  of  oil  for 
transformers  and  switchgear.  Follow¬ 
ing  the  various  attempts  that  have  been 
made  to  eliminate  the  use  of  oil  in  cir¬ 
cuit-breaking  e(|uipment,  both  in  this 
country  and  abroad,  the  French  Profes¬ 
sional  Association  of  Producers  and 
Distributors  of  Power  has  recently  con¬ 
sidered  the  use  of  refrigerating  ma¬ 
chinery  and  high-i)res.sure  gas  to  in¬ 
crease  the  .security  of  operation  of  power 
station  and  substation  apparatus.  The 
proposal  is  put  forward  that  the  oil  in 
transformers  and  switches  be  replaced 
by  gaseous  atmosphere  at  a  pressure  of 
several  kilogrammes  oer  square  inch. 
Hiat  atinosi)liere  would  have  about  the 
same  dielectric  and  thermal  properties 
as  the  oil,  without  its  inconveniences, 
as  the  gaseous  medium,  air,  nitrogen 
and  cari)onic  acid  gas  have  been  con¬ 
sidered.  The  transformer  tanks  could 
Ik.*  built  for  a  pressure  of  113  lb.  per 
s(iuare  inch  and  arranged  with  external 
cooling  coils,  probably  being  not  much 
more  expensive  than  the  tanks  for  oil 
with  vertical  oil  circulation  tubes  now 
available.  The  compressed  gas  in  these 


tube>  could  be  coole*l  with  the  aid  of 
refrigerating  plants.  It  is  the  opinion 
of  the  author  that  without  material 
nuxlitication  of  the  general  installation 
of  transformers  or  alternators  oil  or 
air  circulation  system  ccmld  be  energet¬ 
ically  cooled  with  the  ai<l  of  a  refrig¬ 
erating  plant,  the  security  and  overload 
capacity  of  the  plant  being  greatly  in¬ 
creased;  in  transformers  oil  could  be 
replaced  by  gas  under  pressure,  c(x)led 
either  by  the  usual  cooling  coils  in  at¬ 
mospheric  air  or  by  means  of  a  refrig¬ 
erating  plant,  and  the  replacement  of  oil 
switches  by  switches  under  gas  pressure. 
— lilectrieal  Rejde^e  (linyland ),  Novem¬ 
ber  22,  1929. 

Report  on  Oil  Sxvitclies. — Official  Re¬ 
port  of  the  “Conference  Internationale 
des  Grands  Keseaux.” — At  the  fourth 
session  of  the  committee  on  large  power 
systems,  hehl  at  Paris,  1927,  an  exten¬ 
sive  (|uestionnaire  was  sent  out  to  a 
great  many  manufacturers  an<l_  operat¬ 
ing  companies  to  collect  data,  ex¬ 
periences  and  criticisms  on  high-volt¬ 
age,  oil-immersed  circuit  breakers.  This 
inquiry  was  handled  by  the  .Swiss  sec¬ 
tion  of  the  committee.  The  present  re¬ 
port  is  a  condensed  collection  of  all 
data  received.  It  gives,  first,  the 
theoretical  basis  of  the  evaluation  and 
the  testing  of  breakers,  comparing  rules 
of  five  foremost  countries  ( .America, 
Germany,  Fngland,  Switzerland  and 
France).  Conclusions  are  drawn  from 
the  replies  received  and  recommenda¬ 
tions  are  made  for  a  possible  interna¬ 
tional  code  on  f)il  switches,  which 
would  allow  a  uniform  rating  and  test¬ 
ing  f)f  breakers.  Considerable  infor¬ 
mation  is  contained  in  the  various 
operating  experiences  with  bre.'ikers  of 
all  kinds  in  a  great  number  of  installa¬ 
tions. — Bulletin  de  V.lssociation  Suisse 
des  lilectriciens,  November  1,  1929. 


rransmis.sion,  Substations  and 
Distribution 

2O-K7'.  rnderyrouiid  Transniis.<!ion 
System  of  Crozvn  Mines.  I.td.  —  \\. 
Fi.six)\-1)kw  and  H.  De.nkuy.  —  An 
innovation  in  electrical  practices  has 
been  instituted  in  a  South  .African  mine. 
The  distribution  of  energy  from  the 
switch  house  to  various  transformer  sta¬ 
tions,  the  farthest  being  over  6,000  ft. 
from  the  point  of  origin  and  nearly  5.000 
ft.  vertically  displaced  is  unprecedented. 
The  potential  being  20.000  volts  and  the 
vertical  placement  varying  so  greatly 
from  common  practice,  it  was  neces¬ 
sary  to  devise  a  special  type  of  cable 
and  to  draw  up  specifications  to  insure 
satisfactory  results.  The  cable  has  been 
tried  out  through  use  over  a  period  of 
several  months  and  is  said  to  have  been 
entirely  reliable  and  satisfactory.  Fur¬ 
ther  installations  are  planned.  The 
authors  have  indicated  the  conditions 


which  have  been  met,  the  specifications 
flrawn  up,  the  metluxl  of  manufacture. 
and  operating  characteristics.  —  lUec-  ” 

trical  Rez'ieze  (linyland),  October  11  ' 

1929.  '  ’  ^ 

Oi'erliead  Lines  or  I’nderyround  / 

Cable. — K.  F.  C'ro.mi’To.v  and  .Xi.fkkh 
Fkstkoe.m. — .According  to  the  autlior.N, 
the  most  important  part  of  the  gri(l 
scheme  which  is  being  used  in  the  re¬ 
organization  of  the  electrical  supply  of 
Fngland  is  the  development  of  the  33-kv. 
feerlers  radiating  from  selected  power 
stations  to  distribute  in  bulk  to  under¬ 
takings  supplying  the  surrounding  urban 
and  rural  districts.  .An  analysis  of 
comparable  installations  for  overhead 
and  underground  service  has  been  made, 
indicating  that  under  the  same  work¬ 
ing  conditions  there  is  very  little  dif¬ 
ference  in  cost.  Special  cable-laying 
machines,  <levised  for  rapid  excavating 
and  repairing  of  the  earth,  have  been 
employed.  —  lilectrician  (linyland). 
November  S.  1929.  j 

l^nits,  M easurements 
and  I nstru  ments 

Amplifiers  for  Measuriny  I* ur poses. 

— .M.  Arok.n'NF.. — The  measurement  of 
small  amounts  of  electric  currents  i> 
difficult,  due  to  the  exceedingly  small 
torque  or  other  action,  which  may  be 
«Ierived  from  it  to  accomplish  the 
measurement.  As  soon  as  the  amplify¬ 
ing  action  of  vacuum  tubes  became 
known,  efforts  were  therefore  made  to 
utilize  this  property  for  measuring  pur- 
jxjses.  How  this  can  be  done  for  direct 
current  and  what  new  lower  litnits  can 
thus  be  reached  have  been  previously 
shown  by  f)ther  investigators.  But  little 
has  been  done  so  far  to  amplify  small 
(juantities  of  alternating  current,  par¬ 
ticularly  high  fre(|uency  alternating  cur¬ 
rent.  .A  useful  applicatif)!!  of  a  vacuum 
tube  method  utilizes  a  Brown  tube  tor 
oscillographic  records  of  exceedingly 
faint  alternating-current  waves,  such  as 
occur  iti  radio  transmission. — lilcktro- 
teclini.sche  Zeit.schrift,  November  7. 

1929. 

The  Apparatus  Directly  Visualizing 
•he  Complete  IJyht  Distribution  Curz'C. 

— .Masaik  Horioka.  —  The  ordinary 
metluxl  of  obtaining  a  light  distribution 
curve  is  to  plot  point  by  point  in  the 
directions  properly  divided  around  the 
light  source  and  to  trace  these  points 
into  a  continuous  polar  curve.  This 
requires  a  considerable  amount  of  time 
and  is  a  relatively  tedious  job  and 
necessitates  a  photometric  expert  for  | 
getting  accurate  results.  Furthermore.  % 
the  expedient  fails  almost  entirely  in  the 
case  of  special  shades  and  globes,  espe¬ 
cially  those  whose  flux  distributions 
have  a  markedly’  .sharp  variation.  In 
order  to  overcome  these  defe:ts,  the 
author  developed  an  apparatus  for 
recording  the  complete  light  distrihu- 
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tion  curve  oti  a  lijjht  sensitive  plate  hy 
means  of  a  photo-electric  cell  and  suh- 
-efiuently  nioditied  this  apparatus  so 
that  any  complete  and  continuous  light 
(li-trihution  curves  can  be  directly 
indicated  so  that  both  an  intermittent 
and  exact  knowledge  of  the  flux  dis¬ 
tribution  of  any  luminaire  may  he 
obtained.  A  complete  description  of 
this  apparatus,  which  is  said  to  have 
proveil  extremely  satisfactory  in  prac¬ 
tice.  is  given. — .Vo.  26S,  Researches  of 
the  lilectrotechuical  Laboratory  (Japan), 
V)2'). 

Heat  Applications  and 
Material  Jlandlintj 

lilectricity  for  the  Home. —  In  order 
to  determine  the  relationship  between 
the  size,  shape  and  material  of  utensils 
Used  for  cooking,  and  the  energy 
required  to  achieve  the  desired  results, 
analyses  were  recently  undertaken,  and 
the  results  are  reported  upon  in  this 
discussion.  Six  variations  were  sub¬ 
jected  to  the  test,  ranging  from  the 
correct  size  of  utensil  and  the  proper 
position  of  heating  element,  through 
small  and  larger  sizes,  and  the  convex 
and  concave  bottoms,  to  oblifiue  posi¬ 
tions  of  the  elements  in  relation  to  the 
utensil.  Energy  consumption  varied 
widely,  as  did  the  time  in  minutes 
required  to  achieve  comparable  results. 
The  test  involved  bringing  four  pints  of 
water  from  55  to  212  (leg.  E.  and  energy 
consumption  varied  from  0.2S2  to  0.705 
watts,  with  time  retjuiremenfs  of 
minutes  to  2^\  minues.  —  lilectrica! 
Rex’iew  (linyland),  November  22,  192‘b 

An  FAectric  Heatiny  Ins/allation.  — 
The  heating  of  the  (jffices  (jf  a  corpora¬ 
tion  involved  in  the  distributiem  of  elec¬ 
tricity  is  mnv  being  carried  out  elec¬ 
trically,  the  old  coke-tired  boilers  having 
been  replaced  by  a  216-kw.  capacity 
electric  boiler.  The  existing  system  of 
central  heating  by  means  of  radiators 
and  pipe  work  has  been  retained,  since 
it  was  considered  that  the  capital  ex¬ 
pense  of  installing  direct  electric  heat¬ 
ing  in  the  various  rooms  and  scrapping 
the  r.'idiator  system  would  be  unneces¬ 
sary.  The  heating  load  is  afiproxiinately 
IHO  kw.  and  in  order  to  allow  for  the 
niost  severe  conditions  the  actual  load¬ 
ing  is  216  kw.  The  elements  which 
may  be  withdrawn  from  the  boiler  while 
the  latter  is  full  of  water  and  even 
partially  under  load  are  of  the  unit 
type  and  are  loaded  at  3  kw.  ajiiece. 
Ihey  are  connected  in  circuits  between 
line  and  neutral  at  230  volts,  three  in 
a  circuit  and  three  circuits  balanced  on 
the  three  phases  to  form  one  control 
step.  The  complete  loading  consists  of 
eight  steps  of  27  kw.  each  and  each  con¬ 
trol  step  ha.:*  its  own  thermostat,  which 
is  inserted  in  the  end  of  the  boiler  above 
the  elements  and  actuates  a  solenoid 
contactor  mounted  on  a  control  panel. 
Automatic  control  is  used  and  in  order 


and  are  cut  out  one  by  one  as  the  tem¬ 
perature  rises  to  a  maximum  of  185  deg. 
Hand  operation  is  used  for  operation  in 
periods  ordinarily  not  requiring  boiler 
operation.  —  Electrical  Rez'iew  I  Eny- 
land),  November  15,  1929. 

Electrophysics,  Electro- 
cheynistry  and  Batteries 

Test  of  the  Properties  of  Insulating 
Materials. — O.  K.  R.\ni).m.l. — A  discus¬ 
sion  of  M)me  of  the  methods  which  may 
be  Used  to  investigate  in>ulating  mate¬ 
rials  and  a  deNcription  of  an  attempt 
made  to  place  the  testing  of  such  mate¬ 
rials  upon  a  more  e.xact  footing  than  has 
previously  been  known.  The  properties 
involved  are :  Body  resistance,  contact 
resistance,  and  capacity  effects.  The 
author  has  indicated  a  number  of  varia¬ 
tions  in  test  arrangements  which  permit 
unusually  satisfactory  results.  A  num- 
l)er  of  factors  entering  into  the  situa- 
ti(jn  have  been  analyzed  with  a  view  to 
minimizing  errors  and  simplifying  pro¬ 
cedures.  Some  of  the  elements  enter¬ 
ing  into  this  consideration  have  been 
given  as  temperature  changes,  humidity 
changes,  proportionality  between  cur¬ 
rent  and  voltage,  time  intervals  between 
readings,  the  direction  of  current  across 
a  contact,  and  sensitivity  of  contacts. — 
Enqineeriny  (Enqland),  November  15, 
1929. 

T  raction 

The  Great  Indian  Peninsula  Raikvay. 
— This  is  the  first  instance  of  main  line 
electrification  in  India  and  follows  four 
years  of  successful  suburban  electrified 
work  in  the  vicinity  of  Bombay.  .Ap¬ 
proximately  170  miles  of  track  are 
involved  and  many  benefits  are  antic¬ 
ipated.  Power  re(|uired  for  the  railway 
is  generated  in  a  40,000-kw.  plant  witli 
extra  supply  at  various  points  from 
other  electrical  connections.  A  descrip¬ 
tion  of  the  generating  facilities,  trans¬ 
mission  lines,  substations  and  overhead 
e(|uipment  is  included  in  this  discussion. 
Overhead  supply  has  been  used  with 
suspension  at  220-ft.  intervals  by  double 
porcelain  disk  insulators  of  the  ball  and 
socket  pattern,  and  the  contact  wire  is 
suspended  by  loop  type  contact  wire 
clijis.  —  Electric<d  Rezdezo  ( linyland), 
.November  22,  1929. 


r elecjraphy ,  Telephony,  Radio 
and  Suinals 

Oscillation  Pozver  Output  of  a  Triode 
System  and  Principle  of  Its  Optimum 
Dcsiyn. — Eijiro  Takagishi. —  In  pur¬ 
suing  his  researches  and  mathematical 
investigations  on  this  subject,  the  au¬ 
thor  has  prepared  continuations  of  his 
earlier  paper  referring  to  maximum 
and  optimum  conditions  and  principles 
of  design.  Following  a  consideration  of 


could  be  predetermined  and  a  sufficient 
degree  of  coincidence  found  for  design¬ 
ing  purposes  between  the  theoretical 
results  and  the  values  obtained  from  the 
experiments  carried  out  by  the  watt¬ 
meter  method.  In  addition  to  the  maxi¬ 
mum  conditions,  the  conditions  of  util- 
izable  ma.ximum  net  power  output  or 
the  minimum  power  input  applying  to 
the  various  items  in  the  section  have 
been  fully  investigated.  Several  con¬ 
tour  charts  for  some  important  factors 
have  been  prepared  with  a  view  to 
facilitating  means  of  designing  the  op¬ 
timum  triinle  system.  No.  264-266  Re- 
searches  of  the  Electrotechnical  Labora¬ 
tory  {Japan),  1929. 

M  iscellaneons 

Electricity  in  Ayriculture,  zvith  Spec¬ 
ial  Reference  to  Electro-Culture.  — 
VVii.i.iA.M  I’hoe.m.x. — The  author  has 
considered  not  (mly  the  general  subject 
of  the  relation  of  electricity  to  agricul¬ 
ture  but  also  the  new  development  of 
electro-culture.  It  is  stated  that  a 
special  knowledge  of  rural  areas  must 
be  obtained  by  engineers  if  any  progress 
of  considerable  note  is  to  be  made  in 
the  electrification  of  the  farms  in  (ireat 
Britain.  Distribution  by  underground 
cables  is  cited  as  being  preferable  to 
overhead  lines  and  the  reasons  are  given 
therefor.  Future  lines  of  load  develop¬ 
ment  in  rural  areas  are  suggested,  while 
the  application  of  electricity  on  farms 
and  the  rates  therefor  are  analyzed.  In 
connection  with  the  discussion  of 
electro-culture,  air-earth  current,  earth 
current,  seed  treatment  and  other  meth¬ 
ods  have  been  analyzed.  The  air-earth 
current  or  the  discharge  metlKKl  is  dealt 
with  in  detail  and  rules  for  its  applica¬ 
tion  are  given.  Some  e.xjieriments  with 
an  alternating-current  discharge  are 
described.  It  is  suggested  that  the 
simplicity  of  this  system  and  the  success 
of  the  experiments  justify  further  in¬ 
vestigation  along  similar  lines. — Journal 
of  the  I nstitution  of  Electrical  Enyineers 
<  linyland),  .November,  V)2^). 

Iron-Silicon-Carbon  Alloys.  —  T.  D. 
Vk.nsk.v. — The  author  has  undertaken 
to  discuss  the  constitutional  diagrams 
and  magnetic  properties  of  vari(»us 
alloys  utilized  for  their  magnetic  prop¬ 
erties  in  electrical  machinery.  'I'he 
effects  of  various  heat  treatments  upon 
the  character  of  materials  have  been 
pointed  out  and  the  reasons  for  im|)rove- 
ment  under  treatment  indicated.  .An 
endeavor  has  been  made  to  co-ordinate 
the  constitutional  diagrams  with  the 
metallographic  evidence  available,  and 
it  is  asserted  that  there  are  many  gaps 
in  the  available  evidence.  It  is  stated 
that  by  means  of  the  diagrams  it  is 
possible  to  exjilain  the  various  magnetic 
phenomena  exhibited  by  iron  and  iron- 
silicon  alloys,  both  after  slow  and  rapid 
cooling.  According  to  the  author, 
magnetic  testing  is  evidently  much 


to  guard  against  sudden  loads  eight  the  oscillations  for  a  distortionless  am-  more  sensitive  in  detecting  small  (|uan- 


thermostats  are  set  approximately  6  (leg.  plifier,  subsequent  chapters  have  been 
apart  from  185  deg.  F.  downward.  The  devoted  to  other  tyjies  (jf  oscillation, 
lag  on  each  thermostat  is  approximately  such  as  self-oscillator,  power  amplifier. 
2  deg.  to  3  deg.  and  in  heating  up  from  etc.  It  was  the  author’s  mathematical 


titles  of  certain  impurities,  like  carbon, 
and  the  form  in  which  they  exi>t,  than 
in  either  metallographic  or  ordinary 
chemical  analysis.  —  Electrician  (liny- 


d  all  the  thermostats  start  by  being  in  jirediction  that  tqierating  conditions  land),  November  8,  192*). 
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1  lushes  Proposes  Cut  in 
(Chicago  Diversion 

As  Sficcial  Master  He  Recommends  to 
Siiprone  Court  that  Sanitary  Dis¬ 
trict’s  Levy  on  Lake  Mieliiyan  lie 
Reduced  to  6,500  Sec.-JO.  by  July  1 

THI’I  lonjj  dispute  over  tlie  diversion 
of  water  from  Lake  Michigan  Ijy  the 
Chicaj^o  SaJiitary  District,  with  its 
effect  on  (ireat  Lake  levels  and  in¬ 
cidentally  on  proposed  and  jMissihle 
development  of  jxnver  on  rivers  fe<l  by 
the  lakes,  reached  a  new  sta^e  on 
December  17,  when  Charles  IL  lluf^hes, 
actiiiff  as  special  master  at  the  behest 
(jf  the  United  States  Sujjreme  Court, 
rendered  his  report  to  that  tribunal. 
( .See  Ki.K(  TkiCAL  Woki.d  for  January 
l‘>,  pa^e  167.) 

In  his  report  .Mr.  Huf^hes  recom¬ 
mends  that  the  diversion  he  reduced 
from  the  i)resent  S,50()  sec. -ft.  to  6,500 
sec. -ft.  on  July  1.  10.^0,  with  the  com¬ 
pletion  of  tile  .Sanitary  District’s  North 
.Side  disiiosal  jilant.  lie  jiroixises  the 
construction  of  controllin}.^  works  to 
jirevent  reversal  of  the  current  of  the 
Chicafjo  River  and  canal,  by  means  of 
which  the  diversion  would  he  reiluced 
to  5,000  sec.-ft.  in  two  more  years.  .Mr. 
Huj^hes’  schedule  calls  for  the  Calumet 
plant  of  the  .Sanitary  District  to  he 
Cfimpletefl  by  December  .11,  1011,  a 
W’est  .Side  plant  by  December  11,  1015, 
and  another  plant  by  December  11,  lO.W. 

.After  the  last-mentioned  date  the 
.Sanitary  District  should  not,  Mr. 
Hufjhes  says,  unless  Conj^ress  imposes 
a  different  rer|uirement,  divert  more 
than  an  annual  averaj^e  of  L.'iOO  sec.-ft. 
a  second  in  the  interests  of  navif^ation 
in  the  Chicaf^o  River,  d'his  vvouhl  he  in 
addition  to  water  taken  by  Chicaj^o  for 
municipal  purposes.  Such  an  ultimate 
maximum  diversion  would  have  the 
effect  of  lowering’  the  level  of  Lakes 
.Michigan  and  Huron  f)ne  inch,  the 
special  master  asserts. 

Chicago  will  file  e.xceptions  to  Mr. 
Hughes’  report. 


Federal  Radio  Commission’s 
Term  P'xtended 

Indefinite  extension  of  the  adminis¬ 
trative  life  of  the  Federal  Ratlio  Commis¬ 
sion,  so  that  it  may  sit  as  the  licensing 
agency  until  permanent  communica¬ 
tions  legislation  is  enacted,  was  author¬ 
ized  December  16  by  Congress  with  the 
|)assage  of  the  Dill-White  hill.  Under 
existing  law  the  commission  would  have 
hecotne  a  radio  appeals  body  on  Decem¬ 
ber  31,  with  regulatory  authority  trans¬ 
ferred  to  the  Department  of  Commerce. 
'I'he  .Senate  adoj)ted  the  measure  without 
a  record  vote.  It  carries  a  provision  for 


the  a|)pointment  by  the  commission  of 
a  chief  engineer,  at  $10,()(K)  a  year. 

Hearings  before  the  inter.state  com¬ 
merce  committee  anent  the  Couzeiis 
Federal  Communications  Comtnission 
hill  have  been  adjourned  to  January  7. 


W.  S.  Lee  for  President 
of  Institute 

Cicc-Rrcsident  and  Chief  Engineer 
of  Duke  Ruiocr  Company  Officially 
\'  ominated  —  Selections  for  Vicc- 
Rresidents  and  Directors  Also  Made 

NILXT  in  line  for  the  presidency  of 
the  American  Institute  (jf  Elec¬ 
trical  Engineers  is  William  .S.  Lee, 
vice-president  and  chief  engineer  of  the 


William  S.  Lee 


Duke  Power  ('ompany,  Charlotte,  N.  C. 
His  nomination  by  the  national  nomi¬ 
nating  committee  of  the  Institute,  con¬ 
sisting  of  fifteen  members  from  various 
parts  of  the  country,  was  announced  on 
December  16.  Ratification  by  the  mem¬ 
bership  next  .spring,  of  course  almost  a 
certainty,  will  bring  the  c)ffice  to  Mr. 
Lee  for  the  Institute  year  beginning 
.August  1.  1630.  Other  nominations  by 
the  committee  for  the  same  term  follow ; 
for  Vice-Presidents: 

Northeastern  District:  1.  E.  Moultrop, 
chief  engineer  Edi.son  Electric  Illuminating 
Company  of  Hoston. 

New  York  City  District:  H.  P.  Charles- 
worth,  vice-president  Bell  Telephone  Lab¬ 
oratories,  New  York. 

(jreat  Lakes  District:  T.  N.  Lacy,  chief 
engineer  Michigan  Bell  Telei)hone  Com¬ 
pany,  Detroit. 

.Southwest  District:  George  C.  Shaad, 


(lean  .School  of  Engineering  and  Architec¬ 
ture,  University  of  Kansas,  Lawrence. 

.Northwest  District:  H.  V.  Carpenter, 
dean  of  mechanic  arts  and  engineering  and 
director  of  engineering  experiment  staticjii, 
.State  College  of  Washington,  Pullman. 
l  or  Directors: 

A.  B.  Cooper,  general  manager  Fer¬ 
ranti  Electric  Limited,  Toronto. 

A.  E.  Knowlton,  associate  professor  of 
electrical  engineering,  Yale  University, 
New  Haven. 

R.  H.  Tapscott,  electrical  engineer.  New 
Y(jrk  FMison  Company. 
l  or  Rational  Treasurer: 

fieorge  A.  Hamilton,  electrical  engineer 
f retired),  Elizabeth,  N.  J. 

A  biographical  note  on  Mr.  Lee  is 
printed  under  “News  of  the  Industry” 
(page  1246). 


Kdison  Medal  Is  Awarded  to 
Charles  F.  Scott 

The  Edison  medal  of  the  American 
Institute  of  Electrical  Engineers  has 
been  awarded  to  Charles  F.  Scott,  pro¬ 
fessor  of  electrical  engineering  at 
Sheffield  Scientific  School,  Yale  Uni¬ 
versity,  New  Haven,  Conn.,  “for  his 
contributions  to  the  science  and  art  of 
polyphase  transmission  of  electrical 
energy.”  This  announcement,  issued  by 
the  Institute,  was  first  made  public  on 
Thursday  morning.  The  Ei.fxtric.m. 
WoRi.n  will  next  week  contain  a  bio¬ 
graphical  sketch  of  the  recipient. 


Hydro  Bows  to  Steam  in 
Western  States 

Montana  Power  to  Complete  50,000-^ti'. 
Morony  Plant  in  1930  and  Tacoma 
54,( )()()- A' te.  Cushman  No.  2,  but  Enel 
Plants  IV ill  Lead 

ONFIR.MATION  of  the  strong 
trend  toward  steam  rather  than  ad¬ 
ditional  hydro  generation  on  the  Pacific 
Coast,  as  reflected  from  time  to  time 
in  the  columns  of  the  Elfx’trical 
World,  is  found  in  the  figures  now 
available  for  construction  in  1929  and 
coming  construction  in  1930.  In  1929 
only  3H,(KK)  kw.  of  hydro  capacity  was 
added  in  the  eleven  We.stern  .States  as 
against  113,000  kw.  of  .steam.  Next 
year  will  see  1S9,(K)0  kw.  of  hydro  ca¬ 
pacity  added,  hut  steam  generation  will 
i(e  increased  by  270,000  kw. 

Low  fuel  costs  and  increased  efficiency 
of  steam  generation,  coupled  with  sta¬ 
tionary  hydro  costs  and  efficiency,  plus 
the  fact  that  the  most  economical  hydro 
sites  of  reasonable  size  have  already 
been  developed,  have  definitely  placed 
hydro  out  of  the  picture  in  southern 
C'alifornia.  A  similar  situation  obtains 
in  central  and  northern  California.  In 
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the  I’acit'ic  North  west,  too,  utilities  are 
turniiif<  stronf^ly  to  steam  generation. 
In  the  entire  eleven  Western  States  only 
two  hvrlro-electric  plants  of  major  im¬ 
portance  will  he  completed  during  1930. 
These  are  the  54,000-kw.  Cushman  No. 
2  plant  of  the  city  of  Tacoma  and  the 
5(),(X)0-kw.  Morony  plant  of  the  .Mon¬ 
tana  Power  Company.  Contrasted  with 
tliis  there  will  he  added  in  steam  hy 
the  Southern  California  Edison  Com- 
i)anv  and  the  Pacific  Gas  &  Electric 
Company  HK),fK)0  kw.  each,  3.3,000  kw. 
hy  the  1‘ortland  Electric  Power  and  a 
like  amount  hy  the  Puget  Sound  Power 
l.ieht.  totaling  270,000  kw. 


Nor  is  the  economic  balance  in  favor 
of  steam  •  likely  to  change  soon. 
F’rodigious  quantities  of  cheap  natural 
gas  in  California  and  low-priced  oil  and 
coal  elsewhere  in  the  West  promise 
to  maintain  the  present  trend  for  a  long 
period.  Hydro-electric  plants  will  con¬ 
tinue  to  produce  a  majority  of  the 
energy,  hut  the  future  will,  it  is 
prophesied,  see  replacement  of  old  in¬ 
efficient  prime  movers  with  moden* 
e(|uipment  and  a  .strong  tendency  toward 
automatic  and  semi-automatic  operation 
to  reduce  production  costs  in  existing 
plants  rather  than  so  much  new  con¬ 
struction. 


“Lexington”  Goes  to  Aid  of  Tacoma 

United  States  Ship’s  Generating  Machinery  Will  Be  Used  to 
.Augment  Municipal  Plant  I’nergy — Method  Used 
in  Making  the  Interconnection 


A  DESPATCH  from  Secretary  of  the 
.Navy  .\dams  to  Mayor  J.  G.  New- 
hegin  of  Tacoma,  Wash.,  sent  on  Uecem- 
her  12,  announced  that  the  Navy  De¬ 
partment  would  comply  with  the  North¬ 
western  city’s  request  for  aid  to  its 
publicly  owned  hydro-electric  light  and 
power  plant,  hard  hit  hy  the  long-con¬ 
tinued  (irought,  and  would  supply  energy 
to  'I'acoma  from  the  airplane  carrier 
Lexington  (then  anchored  in  Seattle 
Harbor)  during  the  emergency  for  a 
period  not  in  e.xcess  of  30  days. 

Physical  connection  between  one  of 
the  ship’s  four  35,200-kw.  General  Elec¬ 
tric  turbo-generators  and  the  Tacoma 
municipal  system  was  completed  on 
Wednesday,  December  18.  Despite  any 
difficulty  that  may  arise  from  a  differ¬ 
ence  in  frequency,  the  Lexington's  gen¬ 
erators  being  ojjerated  at  50  cycles  and 
the  municii)al  plant  at  the  staiidard 
60  cycles,  delivery  of  20,000  kw.  for  a 
period  of  .50  days  is  promised.  This 
emergency  arrangement  will  permit 
complete  shutdown  of  the  Cushman 
hydro-electric  plant  to  permit  the  filling 
of  its  storage  reservoir  to  a  point  that 
will  assure  an  afleijuate  power  supply 
for  the  anticiiiatefl  period  of  low  water 
during  the  freezing  weather  of  January 
and  I'ehruary.  The  Nisqually  River 
plant,  now  operating  at  its  full  capacity 
of  24,000  kw,  from  .stream  flow,  is  ex¬ 
pected,  plus  power  from  the  9,000-kw. 
Tacoma  steam  plant  and  the  Lexington. 
to  be  able  to  carry  the  daily  load,  rang¬ 
ing  between  40,000  kw.  and  45.000  kw. 
Peaks  will  be  carried  with  the  assistance 
of  the  Seattle  municipal  system  and  the 
Puget  .Sound  Power  &  Light  Company. 

In  making  the  connection  the  Lex¬ 
ington  was  anchored  .50  ft.  from  the 
dock  in  80  ft.  of  water.  Erom  a  tem¬ 
porary  bus  erected  in  the  ship’s  motor 
room  twelve  cables  are  carried  to  a  door 
in  the  hull  20  ft.  above  the  water  line 
and  thence  across  barges  to  a  temporary 
substation  set  up  on  flat  cars  on  the 
dock.  The  high  side  of  the  trans¬ 
formers  is  connected  to  two  miles  of 
specially  constructed  50,000-volt  trans- 
tuission  line  tying  in  with  the  Tacoma 
system. 


fhe  rate  at  which  the  Lexington's 
power  was  offered  to  Tacoma  is  under¬ 
stood  to  be  a  fixed  charge  of  one-quarter 
cent  per  kilowatt-hour  for  20,000  kw.  at 
50  per  cent  load  factor  plus  1  cent  per 
kilowatt-hour  for  all  enei^y  actually  de¬ 
livered.  temporary  construction  work, 
dock  charges  and  other  incidentals  are 
expected  to  make  the  energy  taken  cost 
approximately  1.5  cents  per  kilowatt- 
hour. 

The  25  per  cent  curtailment  in  power 
supply  imposed  in  'facoma  upon  the 
city’s  largest  industries  has  been  res¬ 
cinded. 

Rain  and  Snow  Relieve  Flower 
Situation  op  Coast 

Rain  and  snow  in  the  last  two  weeks 
have  done  much  to  break  the  drought  in 
the  Northwest,  including  British  Colum¬ 
bia.  .Snow  is  also  reported  in  the  Cali¬ 
fornia  Sierra,  and  a  general  rainfall  in 
northern  California  has  broken  the 
drought  there. 

W  ith  a  rainfall  of  3.89  in.  during  a 
three-day  period  and  the  mountainous 
regions  covered  with  an  average  20  in. 
of  snow,  water-power  shortage  in  Ore¬ 
gon  has  been  definitely  relieved.  .\c- 
Cfirding  to  forecasts  made  by  the  United 
.States  W’eather  Bureau  in  that  state, 
snowfall  in  the  mountains  will  continue 
imlefmitely  and  more  or  less  continued 
rains  may  be  expected  until  early  spring. 

('olorado  Reports  Absefue  of 
Water  Shortaj^e 

Reports  from  Color.ado  say  that  water 
in  all  the  streams  of  that  state  has  been 
more  than  ample  for  all  power  and  irri¬ 
gation  purposes  fluring  the  1929  season, 
allfiwing  plenty  of  surplus  for  usual 
'torage  purjioses.  .Snowfall  far  above 
normal  has  been  precipitated  on  the 
ea'-tern  watershed,  which  augurs  favor¬ 
able  conditions  during  next  year. 
Practically  all  Coloradf)  hydro  plants  are 
equipped  with  steam  standby  ef|uipment 
which  has  not  been  used  this  year  be¬ 
cause  of  abundance  of  water. 


A  report  from  Utah  made  on  Decem¬ 
ber  6  stated  that  the  snowfall  in  that 
section  is  considerably  below  normal 
but  that  there  did  not  e.xist  on  the  date 
named  any  water  shortage.  fhere  is 
still  time  for  ample  snowfall. 


Utility  Investigation  Will 
Resume  January  8 


Sharp  Criticism  of  lilectric  Bond  & 
Share  Company  Implied  in  J-edera' 
Trade  Commission's  Latest  Interim 
Report  to  the  Senate 


Hearings  in  the  Federal  Trade 
Commission’s  investigation  of  elec¬ 
tric  and  gas  utilities  will  he  resumed 
W’ednesflay,  January  8,  when  utility  as¬ 
sociations  will  present  material  giving 
their  side  of  the  publicity  phase  of  the 
intiuiry.  The  presentation  for  the 
utilities  will  be  made  by  B.  F. 
W’eadock.  The  commission  completed 
its  e.xaminations  into  publicity  activities 
of  utility  associations  in  October,  'fhe 
financial  phases  of  the  imiuiry  will  be 
taken  up  in  hearings  to  begin  soon  after 
January  8.  No  flefinite  date  has  been 
determined.  This  part  of  the  investi¬ 
gation  will  be  presented  in  relation  to 
affiliated  groups  of  companies. 

In  its  eighteenth  interim  report  to  the 
United  .States  .Senate,  dated  December 
16,  the  commission  deplores  the  stand 
taken  by  the  Electric  Bond  &  Share 
Company  in  opposing  the  production  of 
certain  records  and  refusing  to  answer 
certain  f|uestions.  On  this  point  the 
repfirt  says ; 

The  Electric  Bond  &  Share  Company, 
one  of  the  largest  factors  in  the  industry, 
derives  substantially  all  its  income  from 
comiianies  in  which  it  has  a  substantial 
interest,  either  directly  or  indirectly,  and 
whose  ojK-rations,  construction,  financing 
etc.,  it  manages.  This  income  is  in  the 
form  of  dividends  on  common  and  ])re- 
ferred  stocks,  interest  on  bonds,  notes  and 
advances,  fees  for  supervisory  and  other 
services  in  connection  with  the  operations 
of  associated  companies  and  their  plant  con- 
structifm  and  commissions  on  their  financ¬ 
ing.  Officers  of  the  Electric  Rond  &  Share 
('onijiany  refused  to  prrxluce  before  the 
commission  in  response  to  its  subpreiias  the 
books  and  vouchers  containing  the  record 
of  its  ojx*rating  expenses,  and  hence  of  the 
cost  of  the  service  for  which  it  makes  serv¬ 
ice  charges  to  operating  companies,  and  to 
answer  certain  questions  put  to  them  at 
imblic  hearings.  .  .  . 

Even  though  it  shoubl  prove  impossible 
to  determine  all  the  facts  desired,  owing 
tt)  insufficient  records,  the  specific  condi¬ 
tions  that  militate  against  such  a  determina¬ 
tion  should  be  ascertaine<l  and  the  need 
of  remedying  such  a  situatif>n  considered. 
W’here  comi)anies  cfdlect  such  fees  from 
their  affiliated  operatitig  comj)anies.  as  to 
which  the  companies  receiving  the  fees  are 
in  a  positkm  of  influence  or  control,  a  valid 
subject  for  investigation  arxl  recommenda¬ 
tion  is  presented  under  the  resolution,  which 
specifically  refers  to  the  earnings  and  ex¬ 
penses  of  these  holding  cotiipaiiies  and  their 
affiliated  service  or  management  corpora¬ 
tions.  The  commission  therefore  deems  it 
essential  to  a  complete  investigation  that 
the  hortks  and  df)cuments  demanded  be  pro¬ 
duced  and  proposes  to  avail  itself  of  every 
legal  means  to  that  end. 
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Purchases  and  Mergers 

By  1,020  to  554.  Shelbyvillc  Hll.; 
voters  oil  December  10  authorized  tlie 
sale  of  the  municipal  electric  plant  and 
distribution  system  to  the  Central 
Illinois  I’uhlic  Service  C'ompany  for 
$250, 0(M)  anil  granted  to  the  utility  a 
25-year  franchise.  The  transfer  marks 
a  (juarter  century  of  municiiial  electric 
plant  ownership  and  an  almost  etiually 
■*  loiif,^  camjiai}'!!  on  the  part  of  the  Cen¬ 
tral  Illinois  to  establish  its  service  in 
the  city. 

Purchase  of  the  hydro-electric  jjlant  of 
the  Dells  PajH-r  &  Pulj)  Com])any  at  ICau 
C  laire.  Whs.,  I)y  the  Xortherii  .States  Power 
C  ompany  was  consummated  last  week,  and 
the  jiower  coinjiany  will  take  ])ossession  not 
later  than  May  next. 

'Die  .\ew  York  Public  .Service  Commis¬ 
sion  has  consented  to  the  transfer  by  the 
N’estal  CiKhtiiiK  Company  of  its  franchises 
and  other  ijrojierty  to  the  New  N'ork  Elec¬ 
tric  Corporation.  '1  he  VT-stal  company 
now'  obtains  its  electricity  from  the  Bing¬ 
hamton  Bight.  Heat  &  Power  Coinjiany. 
which  has  also  petitioned  the  commission 
for  omsent  to  transfer  its  franchises  and 
property  to  the  .New  York  I'lectric  Cor 
I»orati(»n. 

Api)lications  have  been  fded  with  the 
New  ^ Ork  Public  .Service  Commission  by 
the  Iidet  Utilities  Cdrporati<»n  and  the 
Old  Forge  Electric  Corporation  covering 
the  i)roi)osed  transfer  of  the  franchise  and 
system  of  the  first  named  to  the  second 
named  and  the  merger  of  the  lidet  company 
into  the  f)ld  h'orge  company. 

Transfer  of  the  transmission  system  of 
the  Tazewell  (\'a. )  IClectric  Bight  iKf 
Power  Company  to  the  Aiijialachian  Ivlec- 
tric  Power  Comi)any  has  been  effected  as 
forecast  in  a  previous  issue,  thus  ending  a 
confused  situation  in  Tazewell  and  North 
Tazewell  which  led  to  litigation. 

W'est  Point.  .Miss.,  is  considering  the 
Nfississippi  Power  Comjiany’s  offer  to  buy 


the  utilities  of  the  city.  Ihe  comijany’s 
offer  amounts  to  $B20(J.(MJO.  or  $fj(J,()00  a 
year  for  twenty  years. 

Water  Is  Kasy,  Power  Hard  to 
Divide  on  Upper  Colorado 

Although  no  official  recommendations 
were  made  at  the  recent  conference  of 
Colorado,  Wyoming,  New  .Mexico  and 
Utah  delegates  in  Denver,  tentative  fig¬ 
ures  revealed  suggest  that  a  govern¬ 
ment  referee,  to  he  apjminted  chair¬ 
man  for  a  January  meeting  in  Denver, 
will  be  asked  to  allocate  Colorado  River 
waters,  under  the  Boulder  Dam  pact,  to 
upper  basin  states  about  as  follows  in 
acre-feet:  Colorado,  4,500,fHK);  W'vo- 
ming,  1,.5(J0.0()();  Utah,  1.000.000;  .New 
.Mexico,  500, OfK).  d  in’s  will  dispose  of 
the  7,500,(K)  acre-feet  designated  to  the 
four  states’  use. 

It  is  forecast  that  the  states  will  have 
no  great  difficulty  agreeing  on  water 
division,  since  Colorado,  which  fur¬ 
nishes  a|)proximately  12.000,000  acre- 
feet.  demonstrates  a  willingness  to  ac- 
cejit  a  much  smaller  amount  of  the 
river’s  waters  than  it  might  presumably 
claim.  A  battle,  however,  is  in  prospect 
over  utilization  of  power  to  he  derived 
from  hydro  equities. 

L'nanimous  choice  of  the  delegates 
fell  on  Colonel  W  illiam  J.  Donovan  to 
he  the  federal  conferee,  and  a  telegram 
recommending  his  appointment  was  dis- 
liatched  to  Secretary  of  the  Interior 
W  ilbur.  Colonel  Donovan  has  an  inti¬ 
mate  knowledge  of  W'estern  river  con¬ 
ditions.  Another  meeting  is  to  he  held 
as  soon  as  word  from  W’ashington  as¬ 
sures  the  jiresence  of  a  government  rep- 
re.sentative. 

Publication  of  the  letter  of  protest 


sent  recently  by  representatives  of  the 
four  states  to  .Secretary  W’ilbur  >liows 
that  it  urged  the  sale  of  power  to  the 
highest  bidder  and  that  the  tentative 
price  of  1.63  mills  a  kilowatt-hour  sug¬ 
gested  by  the  .Secretary  was  too  low  and 
would  favor  California. 


.Arizona  Will  Not  Confer  with 
tapper  Basin  States 

Cfovernor  Phillips  of  Arizona  an¬ 
nounces  that  Arizona,  though  it  asks  to 
he  allowed  to  send  an  observer,  will  not 
he  officially  represented  at  the  confer¬ 
ence  of  the  Upper  Colorado  River  Basin 
states  to  be  held  in  January  under  fed¬ 
eral  government  auspices  to  di>cuss 
allocation  of  water.  The  failure  of 
.'\rizona  to  become  a  party  to  a  tri-state 
agreement  with  California  and  Nevada 
was  given  as  the  reason  for  declining 
the  invitation  to  participate. 


Boston  Pvdison  Company  Will 
Serve  Concord,  Mass. 

By  a  vote  of  528  to  418  at  a  special 
town  meeting  last  Monday,  the  citizens 
of  Concord,  Mass.,  decided  to  purchase 
energy  at  wholesale  from  the  Edison 
h-lectric  Illuminating  Company  of  Bos¬ 
ton  instead  of  enlarging  the  existing 
municipal  steam  plant  on  the  historic 
Concord  River.  Bast  spring  the  town 
refused  to  accept  the  company’s  offer  to 
jiurchase  the  municipal  lighting  plant  at 
a  price  of  $60(),()()(),  hut  a  ten-year  con¬ 
tract  favored  by  the  voters  on  Monday 
provides  that  if  the  town  decides  to  sell 
the  plant  within  the  next  three  years, 
the  price  will  still  hold. 


Perspective  of  Dnieper  River  Hydro-Klectric  and  Navigation  Project 


? 


NOW’  in  process  of  construction  at 
Kichkas,  Republic  of  Ukraine,  by 
the  Soviet  government,  and  about  35 
per  cent  completed,  the  Dnieper  River 
jiroject  when  ready  in  1634  will  he  the 
center  of  a  superpower  system  for  the 
sujiport  of  existing  and  future  industries 
within  a  radius  of  300  miles.  The  area 
served  will  he  about  70,000  s(|uare  miles. 
This  area,  supidied  with  low-cost  elec¬ 
tric  jiower  and  attractive  rail  and  water 
transiMirtation,  shotild  eventually  he  the 


home  of  an  industrial  population  of  ap¬ 
proximately  eight  million  jieople.  The 
saving  in  coal  due  to  the  use  of  hydro¬ 
electric  power  from  the  Kichkas  power 
station  will  he  about  3,000.000  tons 
annually.  Hugh  B.  (’ooper  &  Company. 
New'  York,  are  the  American  consulting 
engineers,  and  Mr.  Cooper  has  made 
several  trips  to  Russia. 

Here  are  some  figures  concerning  it: 
Estimated  concrete  content  all  struc¬ 
tures,  1,500.000  ctt.yd. ;  over-all  length 


of  masonry  structures,  5,000  ft. ;  height 
of  dam  above  rock  foundations,  200  ft. : 
average  operating  head,  116.5  ft.;  length 
of  siiillway  section.  2,005  ft. ;  length  of 
power  house,  820  ft. ;  initial  installation, 
number  of  turbines,  4,  producing  3.30, (XK) 
hp. :  ultimate  installation,  number  of  tur¬ 
bines.  0.  producing  750,000  hp. :  annual 
production  for  the  ultimate  installation. 
2.5(K),0(K).000  kw.-hr. ;  estimated  cost  of 
project,  including  navigation  facilities. 
*110.000,000. 
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Radicals’  Day  in  Commis¬ 
sion-Law  Inquiry 

Harrv  II \  Laidler  and  Norman  Thomas 
Think  Little  of  Regulation  as  No7v 
Practiced  —  Indiana  Commissioners 
Give  Opinions 

Another  advocate  of  a  public 
defender  as  part  of  the  machinery 
of  utility  regulation  appeared  before  the 
legislative  investigating  commission  in- 
(juiring  into  the  Public  Service  Com- 
missifm  laws  of  New  York  State  when 
K,  T.  Singleton,  a  member  of  the 
Indiana  regulatory  body,  gave  testimony 
late  la^'t  week.  Mr.  Singleton  followed 
on  the  stand  Howell  Ellis,  also  of  the 
Indiana  commission,  who  condemned 
interference  with  regulation  by  federal 
courts  anfl  all  federal  encroachment  on 
the  regulatory  functions  of  the  state. 

‘T  have  the  highest  respect  for  our 
federal  courts,”  Mr.  Ellis  said,  ‘‘hut  it 
appears  incredible  to  me  that  state  reg¬ 
ulatory  commissions  are  always  wrong 
in  their  judgment  of  the  evidence  in 
valuation  cases.” 

.Mr.  Ellis  saw  no  need  for  the  regula¬ 
tion  of  holding  companies,  maintaining 
that  they  could  he  held  in  check  through 
sufficient  regulation  of  operating  com¬ 
panies.  He  testified  that  the  Indiana 
commission  makes  utilities  pay  the  full 
cost  of  gathering  all  information  neces¬ 
sary  in  a  rate  case  and  described  the 
maintenance  by  the  commission  of  a 
special  department  to  deal  with  informal 
complaints.  Mr.  .Singleton,  however, 
declared,  in  contradistinction  to  his 
colleague,  that  he  favored  regulating 
holding  companies.  He  also  favored 
a  law  forbidding  appeal  to  Ihiited 
States  courts  until  a  case  had  been  car¬ 
ried  through  the  state  courts. 

On  Monday,  December  16,  Walter  J. 
Fitzpatrick,  chief  accountant  of  the 
Public  Service  Commission,  recom¬ 
mended  that  control  over  mergers  and 
acquisitions  should  he  e.xtemled  to  a 
point  where  the  Public  .Service  Com¬ 
mission  would  have  something  positive 
to  say  on  the  basis  of  financing  and  ex 
change  of  securities  among  the  merging 
companies. 

Dr.  Harry  W.  Laidler.  executive 
director  of  the  League  for  Industrial 
Democracy,  made  radical  recommetifla- 
tions,  declaring  that  regulation  had 
broken  down.  He  proposefl  an  inte¬ 
grated  federal,  state  and  municipal 
system  of  power  development  under 
public  auspices.  With  the  .State  Power 
.Authority,  which  he  suggested  as  a 
ff)und<ation  for  immediate  actioti.  Dr. 
Laidler  coupled  plans  for  encouraging 
municipal  plants  and  the  formation  of 
power  districts  to  generate  electricity 
in  behalf  of  combinations  of  munic¬ 
ipalities. 

On  Tuesday  Norman  Thomas,  the 
.Socialist  leader,  w’as  heard.  He  had 
much  fault  to  find  with  the  commission 
and  its  members.  His  principal  pro¬ 
posals  included  the  determination  of  a 
fixed  rate  base  for  every  utility  with¬ 
out  the  inclusion  of  “such  illusory  terms 
as  ‘going  value,’  ”  the  limitation  of  a 
fair  return  on  value  to  about  6  per 


cent,  and  the  fixing  of  future  increase 
in  property  value  at  the  actual  addi¬ 
tional  investment.  He  would  have 
holding  companies  declared  to  be  public 
utilities  and  subject  to  the  commission, 
and  he  proposed  that  municipalities  and 
consumers’  organizations  be  entitled  to 
participate  in  all  utility  ca.ses.  To  aid 
this  purpose  he  suggested  a  people’s 
counsel  who  would  be  independent  of 
the  commission. 

W'ednesday  the  investigating  commis¬ 
sion  met  at  Buffalo  and  'Phursday  at 
Syracuse.  Meetings  in  .New  V'ork  City 
will  probably  be  resumed  on  January  2. 


I'runk  Line  for  New’  York 

Short  Niagara-Hudson  Interconnections 
IVill  Supply  IKPKv.  Sys.*em  from 
Jamestoum  I'ia  Niagara  and  .-llhany 
to  Massachusetts  Border  and  On 

O.MI’LETION  of  two  short  sec¬ 
tions  of  llO-kv.  transmission  line, 
work  on  which  is  now  in  progress,  wall 
provide  a  main  trunk  line  of  that  volt¬ 
age  rimiiing  acrf)ss  New  A’ork  State 
from  Buffalo  through  .Albany  to  the 
.Massachusetts  state  line  and  in  effect 
serving  as  the  backbone  of  tbe  great 
network  of  transniissi(m  lines  over 
which  electrical  energy  is  dispatched  to 
the  communities  served  by  the  .Niagara- 
Hudson  Power  Corporation  system. 
One  of  the  final  links  in  the  line, 
between  Rotterd.im  and  Jobnstown,  is 
being  built  by  tbe  New  A'oik  Power  &• 
Light  Corporation,  and  the  other, 
between  Buffalo  and  Lockport,  is  being 
constructed  by  subsidiaries  of  tbe 
Buffalo,  Niag.ira  &  I'.astern  Power  Cor¬ 
poration.  Pile  other  sections  of  the  line 
have  been  built  during  the  i)ast  five 
years.  .At  the  Massachusetts  state  line 
a  connection  alre.idy  exists  with  the 
system  of  the  New  I'.nghind  Power 
.Associatioti,  whose  system  is  tied  in 
with  the  system  of  the  Ivlison  Electric 
Illuminating  Comj)any  of  Boston. 

The  iminedi.ite  com|)letion  of  this 
trunk  line,  which  is  one  of  the  first 
major  o|)erations  of  the  .Niagara- 
Hudson  Power  Corporation  system, 
will  make  possible  tbe  exchange  of 
I)Ower  throughout  the  state  on  a  larger 
scale  than  ever  before.  Pbe  new  power 
.irtery  will  be  about  .'•OO  miles  long. 
Its  route  througb  New  York  .State  is 
from  the  Pennsylvania  line  near  James¬ 
town  to  Niagara  Falls  and  Buffalo, 
Lockport,  East  Rochester.  North  .Syra¬ 
cuse.  Oneida,  Utica,  .Amsterdam,  Rotter¬ 
dam,  North  .Albany,  ami  to  tbe  Mas¬ 
sachusetts  state  line  at  .Stephentown. 
Here  it  connects  wdth  the  110-kv.  trunk 
line  of  the  New'  England  Power  Asso¬ 
ciation  running  to  Boston  by  way  of 
Adams,  Davis  Bridge  and  Worcester. 
Tbe  three  systems  making  up  the 
Niagara-Hudson  Power  Corporation 
have  a  total  generating  capacity  of 
1,140,080  hp.  in  hydro  plant  and  .')02.7fK) 
hp.  in  steam  stations.  The  New'  Eng¬ 
land  .Association  has  a  connected  capac¬ 
ity  of  more  than  .S.L^..W0  hp.,  and  the 
Boston  Edison  cf)mpany.  also  inter¬ 
connected  through  the  trunk,  has  steam 
stations  w'ith  a  capacity  of  400,000  hp. 


Federal  Accountants  Dispute 
Company  Valuation 

Another  ca-se  in  which  accountants  of 
the  Federal  Power  Commission  and  ap¬ 
praisers  for  a  hydro-electric  company 
appear  to  be  at  wide  variance  in  tbe 
matter  of  pre-license  valuation  bas  re¬ 
ceived  newspaper  publicity.  (See  Elec¬ 
trical  World  for  December  7,  page 
1142.)  In  this  case  an  inflation  of  $60.- 
OOO.OIK)  was  alleged  to  have  been  found 
in  the  capital  assets  of  the  Niagara 
Falls  Power  Company.  To  explain  their 
contention  the  accountants  said: 

The  examination  disclosed  that  consider¬ 
able  proiKTty  which  liad  been  abandoned 
;ind  demolished  was  still  carried  in  whole 
or  in  part  in  the  plant  investment  account, 
that  many  large  amounts  in  connection 
with  new  construction  appeared  to  have 
been  erroneously  cliarged  to  property  in¬ 
vestment,  and  that  many  millions  of  dollars 
carried  in  the  plant  investment  account  did 
not  represent  actual  investment  either  by 
the  company  or  by  its  predecessors. 

Paul  .A.  Scboellkopf,  president  of  the 
company,  gave  out  a  statement  at  Buf¬ 
falo  W'hich  read : 

.An  erroneous  and  misleading  statement 
has  apjK'ared  in  certain  newspapers  regard¬ 
ing  the  capital  valuations  of  the  Niagara 
Falls  Power  Company  and  the  relations 
of  the  c«)mi)any  to  the  Eetleral  F'ower  t.'om- 
mission  in  this  matter.  The  capital  ac¬ 
counts  of  tbe  Niagara  Falls  Power 
Company  are  not  inflated.  The  <|uestion 
involved  relates  to  agreements  as  betw'een 
the  I'ederal  Power  Commission  and  the 
company  on  the  fair  values  of  the  com¬ 
pany’s  jjrojierty  at  tbe  time  license  was 
granted  in  1*>21.  The  company  in  Novem¬ 
ber,  IfiiS,  indicated  to  the  Secretary  of 
War,  chairman  of  the  Federal  Power  Com¬ 
mission.  its  desire  to  proceed  with  the 
case  with  a  view  to  reaching  a  final  de¬ 
cision  at  any  time  the  Federal  Power 
Commission  might  designate.  .So  far  the 
Federal  Power  Commission  has  not  set  a 
date  for  a  hearing. 


Westinghouse  Building  Central 
P'ngineering  I.aboratory 

W’ork  has  already  been  started  by  the 
W'estinghouse  Electric  .Manufacturing 
('omi)any  on  an  eleven-story  structure  at 
East  Pittsburgh  which  will  serve  that 
m.inufacturer  as  a  central  engineering 
laboratory.  It  will  be  on  Braddock 
.Avenue,  between  Cable  .Avetiue  and 
.Arbor  Street.  .Adjacent  to  tins  building 
will  Ik*  a  12.S-ft.  extension  to  the  direct- 
current  laboratory  of  tbe  company.  On 
tbe  two  projects  $1  ..'iOO.fMK)  will  be 
spent.  President  F.  A.  .Merrick  said: 

The  buildings  will  house  one  of  the 
world’s  best  equipped  electrical  labora¬ 
tories  Generators  big  enough  to  supply 
electricity  to  a  town  of  Ifl.fKK)  people  will 
be  used  merely  ff)r  experiments.  Artificial 
lightning  for  testing  insulating  materials 
will  b<*  pro<luced  by  a  high-vfdtage  surge 
generator.  Test  circtiits  of  almost  any 
voltage  and  frequency  will  Ik*  provifled  for. 
Making  artificial  weather — hot  or  cold — 
will  be  every-day  routine  in  the  weathering 
rooms,  where  sunshine  or  rain,  winter  cold 
f)r  summer  heat,  will  l)e  prcHluced  for  test¬ 
ing  apparatus  built  for  outdoor  service.  In 
another  room  any  given  set  of  atmospheric 
conditions  of  temperature,  pressure  and 
humidity  may  be  accurately  reproduced.  ’ 
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Becrbower  Station  Ready 

A’rTi'  Oklahoma  Porocr  House  Goes  Info 

O peratiott — Hyllesby  (  ompanics  llar’C 

hour  More  Steam  Plants  Under  Way 

IkTUAL  completion  of  the  Okla¬ 
homa  ( ias  1C  ectric  C OmpanyV 
1 5,*KK)-k\v.  Lincoln  lieerhower  station 
near  White  Laf(le,  Okla.,  is  amunmeed 
hy  H.  W.  I'liller,  vice-i»resi(lent  in 
charj^e  of  enj^ineeriii}^.  the  two  initial 
units  havinj^  f^one  into  service  many 
(lays  ahead  of  scheduled  time,  ('omple- 
tion  of  this  station  brings  the  total 
capacity  of  the  Oklahoma  Oas  &  Klec- 
tric  (.'ompany’s  system  up  to  160.706  kw. 
'I'his  will  he  further  auj^mented  next 
year  hy  a  30,000-kw.  steam-electric  sta¬ 
tion,  constructifm  of  which  has  recently 
been  started  near  Belle  Isle  Lake  in 
Oklahoma  (  ity. 

'I'liree  other  steam  t)lants  are  heint^ 
constructed  hy  the  Bylleshy  ICnj'ineer- 
iiif^  &  Manajjement  ( 'orj)orati«)n.  'I'he 
James  11.  Reed  station  of  60,000  kw. 
cai)acity  heinjj  built  on  lirtmot  Island  in 
I’ittshtirj(h  for  the  I)u()tiesne  Li}.(ht 
Company  is  to  he  ready  for  operation  on 
.Aufjust  I,  lO.SO.  'I'he  work  of  installinj' 
the  turbines  will  hej^in  January  1.  h'or 
thc  Northern  States  Power  Cf)mpany’s 
20,000-kw.  station  at  Cranite  halls, 
Minn.,  and  the  10,000-kw.  addition  to 
the  Coos  Bay  station  of  the  .Mountain 
States  Power  Company  the  major  equip¬ 
ment  has  been  ordered  and  schedules  are 
heinjj  got  ready. 

(jovernor  .Moody  to  Ask  Attain 
for  Te.xas  Commission 

(iovernor  Dan  Moody  of  Texas  has 
renewed  his  recommendations  for  the 
enactment  hy  the  Legislature  of  a  law 
placing  public  utilities  under  state  con¬ 
trol.  When  the  Legislature  meets  in 
.special  session  in  January,  he  will  again 
submit  the  plan.  Describing  the  de¬ 
velopment  of  the  electric  power  and 
other  public  utility  interests  in  'I'e.xas, 
Governor  Mo(xly  said  the  other  day: 

Within  the  last  few  years  larpe  and 
IK)\verful  public  utility  companies  have 
Krown  up  in  this  state.  The  larpe  ones 
have  swallowed  up  the  smaller  ones  and 
become  larRer  until  practically  every  town 
and  village  is  being  served  by  one. 

In  nearly  every  town  the  public  utilities 
are  without  competition  in  the  service 
which  they  severally  offer  and  have  a 
monopoly  of  their  particular  business.  The 
necessity  for  regulation  and  control  is  evi¬ 
dent.  Somebody  should  stand  between  the 
consuming  masses  and  the  company  or  com¬ 
panies  furnishing  public  utility  service  to 
the  public.  The  power  and  duty  to  regu¬ 
late  the  conduct  of  such  companies  and  the 
rate  to  be  charged,  under  a  holding  of  the 
.Supreme  Court  of  the  United  States,  rest 
on  the  state  legislature.  Some  of  the 
larger  cities  have  the  power  of  regulation, 
but  with  this  exception  and  the  limited 
control  which  the  Railroad  Commission 
has  over  gas  companies,  there  is  practically 
no  regulation  of  this  big  industry.  If  ex¬ 
orbitant  rates  are  being  charged  the  con¬ 
sumer,  the  average  city  or  town  is  prac¬ 
tically  without  the  legal  power  and  finances, 
under  existing  law.  necessary  to  correct  the 
abu.ses  or  to  make  an  inquiry  into  the  mat¬ 


ter  and  bring  abmit  an  adjustment.  Our 
statutes  were  written  when  there  were  few 
utilities  in  this  state,  and  for  the  most  part 
such  as  existed  were  small  local  crxicerus. 

ICvery  public  utility  conqiany  is  entitled 
to  a  fair  return  on  the  reasonable  value  of 
the  projierty  used  in  the  public  service, 
alter  the  legitimate  cost  of  ojieration  is 
deducted,  but  it  is  imjxissible  for  any  city, 
without  tremendous  expense,  to  make  the 
necessary  inquiry  to  determine  what  rate 
would  yield  such  return.  .  .  .  The  time 

has  come  in  Texas  when  steps  should  be 
taken  for  the  supervision  and  regulation  of 
these  utilities. 

Muscle  Shoals  Bills  Are 
in  Statu  Quo 

President's  /’/t’Ti'.v  May  Prevail,  hut  the 
Xorris  Resolution  Is  Ready  for  Pos¬ 
sible  Repassatje  and  Other  Leqislatior. 
Il’ill  He  Considered 

MU.SCLL  SnO.AL.S  legislation  at 
the  present  session  of  Congress  is 
being  agitated  from  several  (juarters, 
and  it  remains  to  he  seen  whether  any 
hill  einhodying  the  views  expresseil  by 
the  I ’resident  in  his  annual  message  will 
command  stich  stipport  as  to  alter  ma¬ 
terially  the  status  quo  now  prevailitig. 

On  the  Senate  calendar  is  the  Norris 
resolution  to  create  a  new  federal 
agency,  the  Muscle  Shoals  ('orj)oration 
of  the  United  States,  and  authorize 
Congress  to  ajipropriate  a  fund  of 
$10,f)0().()()0  for  its  functioning.  The 
bill  is  hacked  by  a  favorable  report 
from  the  military  committee.  'I'he  three 
directors  of  the  corporation  would  he 
appointefl  hy  the  I’resitlent  and  subject 
to  confirmation  by  the  Senate.  Under 
them  a  general  manager,  appointed  for 
ten  years,  with  two  assistant  managers, 
would  have  general  control  and  man¬ 
agement  of  the  corporation.  In  a  gen¬ 
eral  way,  this  corporation  would  be 
empowered  to  purchase  or  lease  and 
hold  personal  property.  To  it  the 
federal  government  would  turn  over  its 
real  property  at  Muscle  Shoals.  Under 
this  plan  the  government  would  complete 
the  steam  plant  at  Muscle  Shoals,  install 
additional  machinery  at  Dam  No.  2  and 
build  Cove  Creek  Dam.  that  dam  to  be 
turned  over  to  the  corporation  for  con¬ 
trol  and  management. 

'I'he  Norris  resolution  is  in  much  the 
same  form  as  the  measure  which  was 
vetoed  by  President  Coolidge.  It  does 
provide  for  the  payment  to  .Alabama  and 
Tennessee  of  per  cent  of  the  gross 
receipts  from  the  sale  of  power.  This  is 
in  lieu  of  the  taxes  which  would  accrue 
to  those  states  were  the  project  placed 
in  private  hands  and  is  held  by  some 
to  constitute  an  acknowledgment  that 
government  operation  has  been  pro¬ 
jected  into  the  field  of  private  business. 
It  is  expected  that  the  House  committee 
will  frame  a  government  operation  bill 
of  its  own.  but  it  probably  will  follow 
the  lines  of  the  Norris  resolution.  There 
is  still  talk  of  reviving  the  Cyanamid 
bill,  but  indications  are  that  no  such 
bill  as  that  last  offered  could  pass. 

Two  bills  have  been  in  the  hands  of 
the  House  committee  on  military  affairs. 
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Gne  of  these,  sponsored  by  Representa¬ 
tive  W’right  of  Newnan,  Ga..  would 
authorize  and  direct  the  Secretary  of 
War  to  execute  a  lease  with  the  .Air 
•Nitrates  Corporation  and  the  .American 
C'yanamid  Company.  'I'he  other,  intro¬ 
duced  hy  Rejiresentative  Hogg  of  Fort 
Wayne,  Ind.,  provides  for  preservation, 
completion,  maintenance,  operation  and 
use  of  the  United  .States  Muscle  Shoals 
project  for  war.  navigation,  fertilizer 
manufacture,  electric  power  production, 
flood  and  farm  relief. 

There  is  a  good  deal  of  talk  in  Wash¬ 
ington  as  to  the  waste  of  power  at 
.Muscle  .Shoals,  hut  it  is  difficult  to  see 
how  there  couhl  he  any  other  outcome 
when  the  .Alabama  I’uhlic  .Service  Com¬ 
mission  will  not  allow  an  increase  in 
transmission  line  capacity.  'I'he  capacity 
of  the  existing  line  is  FO.OOO  hfi.  The 
Tennessee  Fdectric  Bower  Company, 
partly  with  the  idea  of  interconnectiii}' 
with  steam  jilants  in  .Alah.una  and  jiartlv 
with  the  idea  of  utilizing  secondary 
j)ower  at  Muscle  .Shoals,  is  building  the 
6()-mile  link  necessary  to  connect  its  sys¬ 
tem  with  Muscle  Shoals. 

-Amendments  to  the  Norris  resolution 
which  would  direct  the  completion  of 
Dam  No.  3  and  the  leasing  of  the  nitrate 
plants  for  the  manufacture  of  commer¬ 
cial  fertilizer  at  a  rental  of  $l  a  year 
have  been  introduced  in  the  Senate  hy 
.Senator  Black  of  -Alabama. 

Bids  for  leasing  the  government  plant 
at  Muscle  .Shoals  will  he  received  hy  the 
committee  up  to  January  LS,  1630.  and 
hearings  on  Muscle  .Shoals  will  begin 
sfime  time  in  January,  the  committee 
announced  orally  this  week. 


Columbia  Presents  Historic 
Apparatus  to  Ford 

Historical  electrical  apparatus  col¬ 
lected  through  the  efforts  of  the  late 
Francis  Bacon  Crocker  after  he  had 
taken  charge  of  the  newly  founded  de¬ 
partment  of  electrical  engineering  at 
Columbia  University  in  1886  has  been 
presented  to  Henry  Ford  by  that  univer¬ 
sity,  according  to  announcement  by  Pro¬ 
fessor  Walter  1.  Slichter  of  Columbia. 

'I'he  collection  will  go  to  Fdisonia, 
the  museum  Mr.  F'ord  is  founding  in 
honor  of  I'liomas  A.  Edison  at  Dear¬ 
born,  -Mich.  It  consists  of  more  than 
160  pieces  which  constituted  the  entire 
museum  formerly  housed  in  the  elec¬ 
trical  engineering  laboratories  at  Co¬ 
lumbia.  Because  of  lack  of  space, 
however,  the  apparatus  and  machinery 
were  not  easily  available. 

Among  the  most  valuable  articles  sent 
to  Dearborn  are  one  of  the  several  Wal¬ 
lace  arc-light  generators  now  in  exist¬ 
ence,  the  two  Edison  bipolar  generators 
which  .supplied  Columbia  University 
with  electricity  in  early  days,  and 
the  original  loading  coil  invented  by 
Professor  Michael  I.  Pupin  at  Columbia 
and  destined  more  than  any  other  single 
factor  to  perfect  the  (|uality  of  speech 
transmitted  over  telephone  lines.  The 
last-named  item  was  personally  pre¬ 
sented  by  Professor  Pupin. 

Electrical  1 1  'arid  —  I  'ol.9 1,  Xo-25 
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Briefer  News 


Paris  (Tex.)  Council  Votes  Down 
Municipal  Plant  Referendum  Plan. 

_ l  lie  proposal  to  construct  a  municipal 

electric  light  and  power  plant  at  Paris, 
Tex.,  at  a  cost  of  $450,000,  has  been 
blocked  by  the  refusal  of  the  City  Coun¬ 
cil  to  submit  the  proposal  to  vote  of  the 
people.  The  Council  voted  three  to  two 
not  to  call  for  a  referendum. 

Xew  Rates  for  Soutiier.n  Sierras 
Power  Stand.  —  The  California  Rail¬ 
road  Commission  has  denied  the  petition 
for  rehearing  tiled  by  the  Southern 
Sierras  Power  Company,  Riverside,  on 
the  recent  order  of  the  commission  re¬ 
ducing  the  rates  of  that  company  ap¬ 
proximately  $300,0(KJ  a  year,  and  the 
new  rates  have  been  ordered  into  effect 
on  all  meter  readings  taken  on  and  after 
January  16. 

Roanoke  River  Plant  to  Be  Fin¬ 
ished  IN  Two  Vi:-\R.s.  —  The  long- 
projected  hydro-electric  plant  for  tlie 
Virginia  Electric  &  Power  Company,  to 
be  liuilt  on  the  Roanoke  River  at  Roa¬ 
noke  Rapids,  N.  C.,  near  the  \'irgini;i 
border,  will,  accortling  to  a  statement 
from  the  company’s  (jftice  at  Richmond, 
be  begun  next  year,  and  the  first  unit 
will  probably  be  installed  in  the  latter 
part  of  1031.  Ultimately  the  plant  will 
produce  55,500  bp. 

Pacikk  Coast  Co.m.meki  ial  .Men  to 
Cet  roGETHER  Again. — The  second 
conclave  of  the  Commercial  Section  of 
the  Pacific  Coast  Electrical  .Association 
will  be  held  in  the  Fairmont  Hotel.  .San 
Francisco,  on  January  9  to  10.  C.  E. 
(ireenwood,  commercial  director  X.E. 
L.A. ;  Charles  T.  Hutchinson,  president 
Mc(iraw-Hill  Company  of  California, 
and  Leon  O.  Whitsell,  member  t'alifor- 
nia  Railroad  Commission,  will  be 
among  the  speakers. 

I’ortland  Electric:  Power  Co.m- 
I'anv  Has  Both  .Stea.m  and  Hydro 
(jENerating  Units  Plan.ned  for  PHO. 
— Installation  of  a  new  35.000-kw.  steam 
turbo-generator  at  Station  L  in  Port¬ 
land  and  of  an  additional  generator  and 
waterwheel  of  25,500  kw.  rating  at  the 
Oak  (]  rove  hydro  plant  are  included  in 
the  program  of  the  Portland  (Ore.) 
Electric  Power  Company  for  1930.  I'lie 
foundations  for  the  hydro  unit  were 
completed  in  192^.).  Together  the  two 
additions  to  capacity  will  cost  $2,6)01.- 
/'50.  Transmission  systems  will  be  in¬ 
creased  and  strengthened. 

Condemnation  Suits  Under  Way 
for  Bacgnell  Dam  Property. — Con¬ 
demnation  proceedings  to  acquire  prop¬ 
erty  which  will  be  inundatecl  by  water 
hacked  up  from  the  great  dam  to  be 
built  near  Bagnell,  Mo.,  have  been  in¬ 
stituted  in  federal  District  Court  at  Jef¬ 
ferson  City  by  the  Union  Electric  & 


Power  Company  of  St.  Louis,  builder  of 
the  water-power  project.  Seventy-five 
thousand  acres  are  needed  for  the  reser¬ 
voir.  Of  the  amount  the  operating  com¬ 
pany  has  acquired  3U,(XK)  acres. 

.\ew  Rates  for  Georgia  Powe:r  & 
Light  Co.mpa.ny. — The  (}eorgia  Public 
Service  Commission  has  established  a 
new  and  lower  rate  for  electric  light  and 
power  in  Valdosta,  Waycross,  Bain- 
bridge  and  twelve  other  cities  served  by 
the  (leorgia  Power  &  Light  Company. 
'I'he  new  rates  include  a  service  charge 
of  $1  |)er  month,  with  a  charge  of  6 
cents  per  kilowatt-hour  for  the  first  50 
kw.-hr.,  3  cents  for  the  next  150  and 
2  cents  for  all  in  excess  of  2(K). 

Puui.ic  Service  Eleitric  &  Gas 
Explai.ns  Latest  Rate  Reduction. — 
Details  of  the  rate  reduction  recently 
announced,  effective  January  1.  by  the 
I’ublic  .Service  Electric  &  (ias  Company 
of  Xew  Jersey  show  that  it  will  mean 
reductions  for  residential  customers 
using  more  than  50  kw.-hr.  a  month,  the 
rate  for  consumption  in  excess  of  this 
amount  Ixdng  cut  from  5  cents  to  3 
cents.  On  the  general  lighting  rate 
there  is  a  cut  of  1  cent  after  con.suinp- 
tion  of  1,000  kw.-hr. 

Governor  Roosevelt  .Say.s  Puin.ic 
"Pays  'ITirougii  Xose”  for  Elec¬ 
tric  ity. — 'fhere  was  no  let-up  in  Gov¬ 
ernor  Roosevelt’s  criticism  of  utilities  to 
be  seen  in  a  talk  recently  made  by  him  be¬ 
fore  college  students  of  Xew  York  City. 
In  this  speech  he  declared  that  the  peo¬ 
ple  in  his  state  "pay  through  the  nose 


for  electricity  and  gas.’’  He  repudi¬ 
ated  any  socialistic  designs,  however, 
and  observed  that  proper  state  develop¬ 
ment  through  a  well-selected  commis¬ 
sion  would  prevent  any  misuse  of  the 
power  resources  or  inefficiency  in  their 
utilization. 

.Michigan  Engineering  Society  to 
Celehrate  Fiftieth  Anniversary. — 
The  fiftieth  anniversary  of  the  founding 
of  the  .Michigan  Engineering  Society 
will  be  observed  at  the  fourth  engineer¬ 
ing  conference  at  the  University  of 
.Michigan,  Ann  .Arbor,  on  January  30 
and  31  next.  .Among  the  speakers  at 
the  conference  will  be  Robert  1*.  La- 
mont.  Secretary  of  Commerce ;  Frank  C. 
ICmerson.  Governor  of  Wyoming,  and 
Dr.  .Alexander  G.  Ruthven,  president  of 
the  University  of  .Michigan.  The  gen¬ 
eral  theme  will  be  "I'he  Engineer’s 
Contribution  to  the  Art  of  Living.” 

.M I. SSI  SSI  I*  ft  Power  Comfany  to  Cut 
Rates. —  Before  a  joint  committee  of  the 
.Mississippi  Legislature  which  is  inquir¬ 
ing  into  the  financial  structure  of  public 
utilities,  including  (piestions  of  rates, 
assessment  and  taxation,  capitalization 
and  physical  values  of  the  properties 
and  the  intercompany  connections,  the 
Mississippi  Power  Company  of  Jackson 
recently  announced  a  cut  in  rates  that 
will  amount  to  about  8  per  cent  to  the 
consumers  and  will  cost  the  utility  be¬ 
tween  $2()(),0(K)  and  $250,0(M).  The  rates 
will  be  offered  to  more  than  one 
hundred  of  the  municipalities  served 
by  tbe  company.  Tbe  new  schedules. 


Three-Power  l.ocoiHotive  Improves  Operation 


ACOMBIXATION  oil-engine,  stor-  16,  page  998.)  So  satisfactory  has  been 
age-battery  and  external-power  the  performance  of  this  engine  that  42 
locomotive  is  now  being  tried  out  by  the  similar  ones  have  beeti  ordered  by  the 
Illinois  Central  Railroad  as  a  possible  .Xew  York  Central  Lines.  It  works  24 
solution  of  the  smoke  and  noise  abate-  hours  per  day  and  is  out  of  service  only 
inent  problem  in  urban  switching  service,  eight  hours  each  week  for  inspection  and 
(See  Electrical  World  for  Xovember  upkeep.  It  is  flexible,  quiet  and  fast. 
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W'liicli  .'ire  to  be  suliinitted  to  the 
various  municipalities  for  accejitance, 
provide  for  a  flat  .service  charge  of  $1 
for  each  customer  and  a  Hat  rate  of  5 
cents  per  kilowatt-hour  in  addition  to 
the  service  charj^e.  'J'he  jiresent  rate  is 
10  cents  a  kilowatt-hour  in  the  hulk  of 
the  connnunities.  with  no  service  char5.,fe. 


New  Sl’bstation  to  Aid  Dayi-on- 
Sl'klM.MKI-D  I  N  I  KK(  ().\.\KC- 

Tio.v. — .\  new  substation  for  the  Dayton 
Power  &  l-iji;ht  Company  at  'I  rehein. 
Ohio,  will  he  completed  January  1  ;ind 
used  in  supplyinj^  power  to  the  Ohio 
I'.dison  Company.  Sprinj^field.  over  the 
new  tr.'insinission  line  connectinj^  Day 
ton  and  Sprinjjfield.  The  station  is  of 
all-steel  .iiul  hrick  construction,  includ- 
iiifj  a  separate  hrick  huildinj;  for  control 
e(|ui|)nient.  hut  will  he  of  the  remote- 
control  type,  heintr  operated  from  the 
|)ower  substation  at  Xenia.  It  will  he 
known  as  the  Heaver  suhstation. 


llX.XS  I  .\  I  ER(  OWKCTIONS  (  lo  .StKAD- 
ri.v  0.\. — ,\n  interconnection  of  the 
tr.'insmission  lines  of  the  West  Texas 
Ctilities  Coniiianv  anil  the  ('entral 
Power  &’  Littht  ('oinjiany  will  he  made 
soon  near  Rockspriiif^s.  Ivxtensions  of 
power  lines  of  wooden-pole  construction 
to  the  interconnect iiif^  point  are  heinjr 
made  hy  both  companies.  An  adilitional 
step  down  statical  will  he  erected  at 
.Sonora  to  suiiport  the  l.?2-kv.  extension 
to  kocksprinj^s  and  Cvalde.  'I'he  inter- 
chaiif^e  of  power  will  supfily  W’est 
Texas  Utilities  properties  south  of  .S;in 
.-Xnj'elo  with  three-way  service  and  will 
he  an  important  link  in  that  territory. 


Ho.ston  h'mso.v’.s  My.siu'  .Statio>j 
.Not  to  He  Rt'siiED. — Presiclent  C'harles 
L.  Rdg^ar  of  the  Edison  Electric  lllu- 
minatin^j  Company  of  Hoston  m.ide  it 
clear  this  week  that  the  ^fcneratin^j  plant 
contemplated  hy  the  company  on  the 
shore  of  the  Mystic  River  in  Everett,  to 
he  named  the  Mystic  .st.'ition,  will  not 
he  undertaken  inmicdiatcly.  It  is  ex¬ 
pected  that  the  fir.st  unit  will  he  in 
olieration  not  later  than  the  fall  of  1934. 
Immediate  expansion  of  the  company’s 
.steam-jilant  f.'icilities  has  heen  con- 
sideretl  unnecessary  on  account  of  ar- 
r.'inj^ements  for  increased  power  inter- 
ciian^e  between  the  Edison  company 
and  the  New  Enj^land  Power  Associ.'i- 
tion,  whose  initial  hydro-electric  devel¬ 
opment  at  Fifteen-Mile  Falls  is  expected 
to  he  in  operation  before  the  end  of 
next  year. 


Potomac  Ei.ectric  I’ovver  I’eaxs  Its 
.■\xNCAi.  Rate  Redcction. — A  sub¬ 
stantial  reduction  in  electric  rates,  ef¬ 
fective  January  1.  is  forecast  on  the 
basis  of  calculations  which  show  that 
the  Potomac  Electric  Power  Company 
of  W'ashinj^ton  will  earn  approximately 
$1,242,336  this  year  in  excess  of  a  7\ 
per  cent  return  on  its  valuation.  Under 
a  comjiromise  afjreement  between  the 
company  and  the  commission  in  1924. 
in  settlement  of  the  company’s  appeal 
from  the  valuation  of  its  projierty  hy 


the  commission,  the  company  each  year 
is  reijuired  to  reduce  rates  if  the  net 
earninjjs  in  the  preceding  year  exceed 
7*>  iier  cent  of  the  valuation.  The  earn¬ 
ings  iti  excess  of  this  jiercentage  are 
divided  e(|ually,  the  company  taking 
one-half  and  the  consumers  the  other  in 
the  form  of  reduced  rates.  Last  year 
the  hills  were  cut  by  $62.S,()0(). 


\'eR.MO.\T  Co.NSl'.MEK.S  OPPOSED  TO 
■  Readi .\i-us.s-To- .Serve"  Roo.m  Chi.xKiiE. 
— An  ;ip|)lication  hy  the  (ireen  .Mountain 
Power  Corporation  of  Vermont  for 
leave  to  est.ihlish  a  "re.-idiness  to  serve” 
charge  of  20  cents  a  room  met  with 
much  oiiposition  recently  at  hearings 
before  the  state  commission.  Opposing 
petitions  were  received  from  Harre, 
Hurlington,  W’aterhury,  Essex  Junction, 
W’illiston  and  X'ergennes.  I'he  com¬ 
pany,  it  was  brought  out,  has  alw.'iys 
operated  on  a  direct  charge  for  energy 
consumed  and  proposed  to  reduce  this 
charge  :md  add  the  “readiness  to  serve” 
item.  .\ttorney-(  ieneral  J.  Ward  Carver 
said  there  was  a  widesprearl  protest 
against  the  new  rate.  He  recommended 
a  rate  change  without  the  room  feature. 


Dixo.wti.i.e-.Xortii  He.xd  (Ore.) 
Ui.VE  Coi-s  Into  Service. — The  new 
110-kv.  single-circuit  transmission  line 
extending  from  Dixonville  to  .North 
Hend,  Ore.,  a  distance  of  approximately 
6.S  miles,  known  as  line  20  of  the  Cali- 
fornia-Oregon  Power  Conifiany  and  con¬ 
necting  the  system  of  that  company  with 
the  system  of  the  .Mountain  States 
Power  Comiiany  in  the  Coos  Hay  dis- 


Coming  Meetings 

[A  complete  directory  of  electrical 
associatioii.s,  with  their  .secrefarie.s,  is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  issue  of 
July  G,  pase  46.] 

American  Knprineerinp  Council — Wash¬ 
ington,  Jan.  9-11.  L.  \V.  Wallace, 
-6  Jackson  Place,  Washington,  D.  C. 
Conference  of  Electrical  Leagues  — 
Westinghouse  Lighting  Institute, 
.N'ew  York,  Jan.  1,1-16.  Society 
for  Electrical  Development.  4  20 
Lexington  Ave.,  New  York. 

Empire  IState  Das  and  Electric  Asso¬ 
ciation — Women’s  Section,  Hotel 
Seneca,  Uo<’hester,  Jan.  16-17. 
C.  H.  H.  Chapin,  Urand  Central  Ter¬ 
minal,  .\ew  Y'ork. 

National  Electrical  .Manufacturers’  As¬ 
sociation — New  York,  Jan.  20-24. 
S.  .\.  Clarkson,  420  I>ixington  Ave., 
New  York. 

North  Central  Division,  N.E.T.,.A. — 
Commercial  Section,  St.  Paul  Hotel, 
St.  Paul,  Jan.  20-21  ;  Engineering 
Section,  Nicollet  Hotel,  Minneapoli.s, 
Feb.  24-2.').  J.  W.  Lapham,  SO.!  Ply¬ 
mouth  Hldg.,  .Minneapolis. 

National  Electrical  Credit  Association 
— .New  England  Division,  University 
Club,  Boston,  Jan.  21.  E’.  P.  Vose, 

1008  Maniuette  Bldg.,  Chicago. 
American  Institute  of  Electrical  Engi- 
neer.s — Winter  meeting,  .New  York, 
Jan.  27-31.  F.  L.  Hutchin.son,  33 
West  39th  St.,  New  York. 

National  Electrical  Wholesalers’  Asso¬ 
ciation — Pacific  Division,  Del  Monte, 
Calif.,  Jan.  31 -Feb.  1. 

Artistic  Lighting  Ef|uipment  Associa¬ 
tion — Washington,  E>l».  9-1.').  C.  L. 
Benjamin,  420  Lexington  Avenue, 
New  York. 


trict,  ha.s  been  placed  in  service.  This 
line  is  connected  to  line  12  of  the  Cali-  I 
fornia-Oregon  Power  Comitany  at 
Dixonville.  Line  12.  approximately  123 
miles  in  length,  extending  from  the 
Prospect  hydro-electric  plant  north  to 
.'Springfield,  Ore.,  had  formerly  been 
operated  at  66  kv.  In  connection  with 
the  construction  of  the  new  line,  line  12 
was  reinsulated  for  110  kv.  These 
undertakings  necessitated  new  or  en¬ 
larged  substations  at  Prospect  and 
Dixonville  on  the  California-Oregon 
system  and  at  Siiringfield  and  North 
Hend  on  the  .Mountain  .States  system, 
.'\n  addition  is  now  being  made  to  the 
Uoos  Hay  steam  plant,  which  is  to  Ijc 
ready  for  service  July  1,  1930. 


Ultimate  Output  of  270,000  lip. 
Looked  for  fro.m  Lievre  River,  Qi  e- 
liEC. — I’^xcellent  progress  is  being  made 
in  the  construction  of  the  power  <lain 
on  the  Lievre  River  at  High  I'alls, 
(Juehec.  'A  lien  the  dam  is  completed 
next  year  a  total  of  120,000  hj).  will 
he  develojied,  the  sale  of  a  great  pro¬ 
portion  of  which  has  already  heen 
arranged  for.  Later  on  a  second  de¬ 
velopment  of  between  30,000  hp.  and 
40,000  hj).  will  he  undertaken,  and 
a  third  site,  which  engineers  of  the 
comp.'iny  have  located  on  the  river,  is 
capable  of  producing  another  120.0^)0 
hj).,  making  a  possilde  and  ultimately 
likely  develoimient  on  the  Lievre  River 
by  tin's  company  of  270,000  hp. 


Continued  Expansion  of  Puri.ic 
.Service  Compa.ny  of  Oklahoma. — 
The  Public  Service  Company  of  Okla¬ 
homa  has  completed  plans  to  double  the 
capacity  of  its  Weleetka  generating  sta¬ 
tion  on  the  Canadian  River.  .Announce¬ 
ment  that  work  on  a  new  LS.OfHI-kw. 
turbo-generating  unit  and  two  LOOO-hp. 
boilers  er|uip|)ed  with  tubular-type  air 
heaters  is  now  in  progress  has  been 
made  by  Fred  \V.  Insull,  president  of 
the  comiiany.  Cround  for  the  addition 
will  he  broken  at  Weleetka  on  hebrn- 
ary  1.  I'he  new  unit  will  bring  the 
station  to  .30,000  kw.  Huihling  of  the 
addition  will  mean  constructing  a  second 
66.000-volt  transmission  line  between 
the  company’s  West  Tulsa  and  Weleetka 
jilants. 


P.  Ci.  &  E.  .Summarizes  Its  M.mn 
19.30  CoN.STRurTioN. — The  Pacific  Las 
&  Electric  Company  reports  tlmt  its 
engineers  atid  builders  are  rushing  the 
reconstruction  of  station  “A,”  its  steam 
plant  in  San  Francisco.  The  building, 
as  previously  told,  will  he  enlarged  and 
remodeled  and  four  steam  turbines  will 
be  installed  to  raise  the  capacitv  front 
about  64.000  kw.  to  22.S.000  kw.  Al¬ 
though  two  turbines  will  be  put  in  at 
once,  the  rebuilding  of  the  station  will 
retjuire  five  years  to  complete.  Hie 
total  cost  will  he  $11,000,000.  .As  a  pre¬ 
liminary  move,  the  oil-hunting  e(|nip- 
nient  was  removed  a  few  month n  ago 
and  the  boilers  are  now  fired  with 
natural  gas.  'The  same  change  wa-  made 
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at  station  “C”  in  Oakland.  Under  the 
heading  of  major  jobs  “started  in  1929, 
to  he  cf)nipleted  in  1930,”  come  the  new 
I,von<  Dam,  20  miles  east  of  Sonora, 
wliidi  will  cost  $430,000;  the  enlar^inj; 
of  tlie  Hear  River  canal  to  increase  the 
out|)Ul  of  Halsey  jKiwer  house,  near 
Auburn,  which  will  take  another  $873.- 
()()();  the  construction  of  the  Morttan 
1  lill-.^alinas  110.000-volt  transmission 
line  at  a  cost  of  $275,000;  the  San 
.Mateo- San  Carlos  tower  line,  at  an  ex- 
peti'^e  of  $219,000;  additional  equipment 
at  -ub>tations  “D.”  "1”  and  “J.”  San 
I'rancisco.  to  cost  $217,000,  and  new 
tran-'tormers  at  station  "H.”  San  Jose, 
to  cost  $103,000. 


Recent  Court 

Decisions 

<y^ _ 

SUPRF.MF.  COI’RT  SUSTAINS  OrOF.R 
.\(.AI.N.ST  MaINTK.NANI  K  OF  Fl. AS H  HOARDS 

ON  Mohawk  River. — The  I.ittle  Falls 
F^'ihre  Company  and  other  companies  with 
p'ants  on  the  Mohawk  River  which  com¬ 
plained  against  the  use  of  dashboards  in¬ 
stalled  on  the  United  States  dam  at  Troy. 
X.  Y.,  by  Henry  Ford  &  Son,  have  been 
upheld  by  the  United  States  Supreme 
Court  at  Washington,  which  has  affirmed 
the  finding  of  the  state  courts.  ( See 
Ki.ectricai.  Wori.i)  for  October  20.  1028, 
page  808,  and  January  26,  1929,  page  217.) 


every  possible  circumstance  under  which 
some  person  might  make  a  contact  with 
such  a  wire  and  incur  injury  or  death,  the 
Second  California  District  Court  of  .Ap¬ 
peal  found  in  Sweatman  vs.  Los  .Angeles 
Has  &  Electric  Corporation,  an  action  for 
damages  because  of  the  death  of  a  work¬ 
man  who  while  on  the  fifth  floor  of  a  build¬ 
ing  under  construction  moved  a  metal  rod 
out  of  a  window  and  brought  it  in  contact 
with  an  uninsulated  high-voltage  wire,  los¬ 
ing  his  life  as  a  result,  that  the  company 
was  not  liable.  Supporting  the  theory  that 
it  is  the  duty  of  one  maintaining  electric 
wires  to  insulate  or  otherwise  protect  them 
from  contact  at  places  where  persons  may 
reasonably  go,  such  a  duty,  the  court  held, 
does  not  extend  to  insurance  against  all 
risk  whether  reasonably  to  be  expected  or 
not.  (281  Pac.  677.) 


Payinjj  for  Gky  Plants 
from  Future  Earnings 

Xebraska  Supreme  Court  Sustains  This 
Method  (IV  in  Conformity  leith 
Cxistiiif/  Statiitis,  Tlioitfjli  Le(/islature 
Refused  to  Sanction  It  Last  Spring 

N^F.RRA.SKA  newspapers  are  com¬ 
menting  on  the  fact  that  although 
the  .State  Legislature  last  spring  de¬ 
feated  a  measure  favored  by  the  League 
of  .Municipalities  which  would  have 
specifically  permitted  cities  to  contract 
with  manufacturers  to  install  generating 
plants  to  he  paid  for  in  part  from  future 
earnings,  the  .Supreme  Court  of  the  state 
has  just  handed  down  a  decision  per- 
luitting  them  to  do  so  and  thus  indicat¬ 
ing  that  cities  have  all  along  [lossessed 
such  power. 

The  case  was  that  of  Carr  vs. 
Fenstermacher  and  concerned  the  city 
of  Sargent.  (.See  Fh.KCTRiCAi.  Wori.d 
for  .Sejitemher  28,  page  659.)  In  its  de¬ 
cision  the  court  holds  that  municipalities 
have  the  power  to  pledge  future  net 
earnings  of  their  publicly  owned  lighting 
plants  for  jiayment  for  new  equipment 
and  extensions;  that  while  the  statute 
says  they  “may”  finance  these  by  taxes 
or  bond  issues,  the  word  does  not  have 
the  effect  of  “shall”  and  the  language 
does  not  bar  the  employment  of  other 
methods.  'I'he  court  says  that  the  power 
of  a  city  to  install  and  maintain  a  mu¬ 
nicipal  lighting  plant  by  means  of  a  tax 
lev  y  or  a  bond  issue  may,  for  such  juir- 
poses,  iinjily  power  to  make  a  cash 
payment  from  funds  already  on  hand  and 
to  pay  the  remainder  of  the  purchase 
fuice  out  of  net  earnings  of  the  plant,  the 
two  methods  named  not  being  exclusive. 
It  adds  that  the  grant  of  power  to  a 
city  to  engage  in  such  enterprises  car¬ 
ries  with  it  the  implication  that  it  may 
exercise  it  in  aildition  to  statutory 
powers  to  achieve  its  purpose,  d'he  duty 
of  a  city  to  fix  reasonable  rates  for  elec¬ 
trical  energy  furnished  to  consumers 
through  a  municipal  plant  is  held  not  to 
he  violated  by  a  contract  to  purchase 
necessary  ec|uipment  and  to  pay  a  jior- 
tion  of  the  price  out  of  future  net  earn¬ 
ings.  where  the  contracting  parties 
agree  that  such  earnings  shall  he  based 
alone  on  lawful  charges.  The  court 
also  holds  that  the  charter  provision 
requiring  an  appropriation  in  advance  of 
incurring  indebtedness  does  not  apply. 


Xo  Liability  for  Death  of  Hoy  Whose 
Coi'BER  Kite  Strixc  Toi  ched  Frof'Eri.y 
Installed  Transmission  I.ine. — Dilley 
vs.  Iowa  Public  Service  Company  was  a 
suit  for  damages  liecause  of  the  death  of 
a  boy  whose  copper  kite  string  came  into 
contact  with  an  uninsulated  33,(K)0-volt 
transmission  line  40  ft.  above  the  street. 
Its  franchise  gave  the  company  by  infer¬ 
ence  the  right  to  maintain  the  line,  and  it 
was  shown  to  be  constructed  in  a  proper 
manner  and  in  accordance  witli  the  Elec¬ 
trical  .Safety  Code.  Moreover,  there  was 
a  city  ordinance  against  flying  kites  in  the 
streets.  The  .Supreme  Court  of  Iowa, 
therefore,  affirmed  judgment  for  the  de¬ 
fendant.  (227  X.W.  173.)* 


Company  Dwu)  Xo  Duty  to  Roy 
Cli.mbing  Rrid<;e  (jirders  Except  Xot 
Willfully  to  Injure  Him. — Death  met  a 
fourteen-year-old  boy  who  climbed  bridge 
girders  and  came  in  contact  with  electric 
wires,  receiving  a  shock  which  caused  him 
to  fall.  The  Appellate  Court  of  Indiana 
affirmed  judgment  for  the  defendant  in  a 
suit  for  damages  (Kent  vs.  Interstate  Pub¬ 
lic  Service  Company).  It  was  held  by  the 
appellant  that  the  wire  should  have  been 
insulated  at  the  point  of  danger.  The 
court  held  that  this  plea  might  have  held 
in  the  case  of  a  workman  lawfully  on  the 
girders,  hut  that  the  boy  was  a  trespasser 
to  whom  the  company  owed  no  duty  save 
not  to  injure  him  willfully.  (  Ut8  X.E.  4^),S. ) 


Warning  to  Contractor  Did  Xot  Ex¬ 
empt  Power  Company  from  Liability 
FOR  Injury  to  Laborer  Hf.<  ause  of 
Maintained  Menace.  —  Walz  vs.  Public 
.Service  Electric  &  Gas  Company  was  an 
action  by  an  employee  of  a  company  dis¬ 
mantling  a  chimney  who  was  injured  while 
taking  an  irvin  bar  up  to  the  roof  over  the 
side  of  the  building  Evidence  that  de¬ 
fendant  power  company  maintained  unin¬ 
sulated  an  electric  wire  carrying  13.(K)0 
volts  and  so  exposed  that  persons  engaged 
in  w’ork  might  come  in  contact  therewith, 
and  that  the  iron  bar  came  in  contact  with 
this  wire,  showed,  the  Supreme  Court  of 
Xew  Jersey  held,  that  the  defendant  main¬ 
tained  a  deadly  menace  and  public  nuisance, 
and  was  sufficient  to  sustain  recovery.  The 
fact  that  the  electric  company  gave  w’arn- 
ing  to  the  contractor  for  whom  the  laborer 
worked  <lid  not  exempt  it  from  such  lia¬ 
bility.  (147  At.  654.) 

Xo  Liability  for  Unusual  Accident 
Xot  Readily  to  He  .Antkipated  as 
Possible. — Observing  that  the  law  does 
not  require  one  who  maintains  even  so  dan¬ 
gerous  an  instrumentality  as  highly  charged 
electric  wires  to  anticipate  at  his  peril 

•The  left-hanfl  numbers  refer  tf)  the  vol¬ 
ume  anrl  the  riBht-hanrt  numbers  to  the 
pape  of  the  .National  Iteporter  System. 


Commission 

Rulings 

C/^ _ 

Xew  f)RDER  Regarding  Dams  in  Cali¬ 
fornia. — The  California  Railroad  Commis¬ 
sion  has  revoked  its  previous  general  order 
requiring  public  utilities  to  file,  subject  to 
the  aiiproval  of  the  commission,  plans  and 
sjiecifications  for  the  construction,  recon¬ 
struction,  alteration  or  repair  of  all  public 
utility  dams  before  beginning  such  work, 
and  has  issued  a  new  general  order,  ef¬ 
fective  January  7,  requiring  such  plans 
and  siiecifications  to  be  filed  with  the  com¬ 
mission  within  thirty  days  after  their  ap¬ 
proval  by  the  state  engineer,  California 
Department  of  Public  Works.  'I  bis  ac¬ 
tion  was  taken  after  public  hearing  as  the 
result  of  the  enactment  by  the  last  .State 
Legislature  of  the  dam-control  act  giving 
to  the  state  engineer  jurisdiction  over  all 
dams  within  the  state. 


Allocation  of  Value  of  Electric  Sys¬ 
tems  IN  Two  States. — In  an  investigation 
into  the  rates  and  business  of  the  Eastern 
.Shore  (ias  &  Electric  Company  of  Mary¬ 
land,  the  Maryland  Public  .Service  Com¬ 
mission.  referring  to  the  valuation  arrived 
at  by  its  ow'ii  engineer,  said :  “The  com¬ 
mission  understands  Mr.  Wolf’s  allocation 
of  values  to  he  an  effort  to  determine  the 
extent  to  which  property  in  .Maryland  is 
used  for  serving  Delaware  communities  and 
vice  ver.sa.  His  allocation  of  power-plant 
values  is  based  upon  the  amount  of  current 
consumed  in  each  state  and  the  allocation  of 
transmission-system  values  is  based  uiion 
the  lengths  of  the  transmission  circuits 
w'hich  are  used  jointly  and  the  amounts  of 
current  transmitted  over  each  circuit,  for 
use  in  each  state,  as  determined  by  trans¬ 
former  capacity.  The  commission  believes 
that  an  allocation  of  values  for  such  pur¬ 
pose  cannot  reasonably  be  misunderstood 
to  be  a  transfer  of  property  from  one  own¬ 
ership  to  another  and  considers  it  to  be  as 
accurate  and  e()uitable  as  any  method  tint 
could  Ik-  emjiloyed  under  existing  condi 
tions.  The  amount  which  Mr.  Wolf  cal's 
‘properly  allocated  to  Delaware’  is  under- 
stfKKl  to  be  the  amount  by  which  the  value 
of  that  portion  of  the  property  in  Mary¬ 
land  which  is  being  used  in  generating  and 
transmitting  current  which  is  sold  to  the 
Delaw’are  company  for  consumption  in  the 
State  of  Delaware  exceeds  the  value  of 
Delaware  projierty  used  in  the  service  of 
Maryland  consumers.  This  is  value  upon 
which  the  Maryland  companies  are  entitled 
to  earn  a  fair  return,  but  such  return  should 
be  included  in  the  price  charged.” 
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News  About  Men  of  the  Industry 

_ _ _ 


R.  F.  If'liitney  Promoted 
in  N .  K.  Power  System 

Roy  F.  Whitney,  for  a  number  of 
years  president  and  f'eneral  manaj^er 
of  the  I*'all  River  (Mass.)  Electric 
Lifjht  Company,  has  lu-en  placed  in  a 
rankinj^  executive  position  in  the 
southern  properties  of  the  New  Eiifjland 
Power  Association,  with  headquarters 
at  Providence,  R.  I.  He  is  now  presi¬ 
dent  of  the  Attleboro,  hall  River, 
Mystic,  South  (Vninty  and  .Seekonk 
companies  of  the  association  and  vice- 
president  of  the  Xarraj^ansett  IClectric 
and  Tiverton  Electric  Ei^ht  companies. 


Middle  Jl'est  Utilities  Elects 
New  Officers 

Samuel  Insull,  Jr.,  has  been  elected 
vice-chairman  of  the  Mid«lle  West  Util¬ 
ities  Company,  Oliver  E.  McCormick 
vice-president  in  charj^e  of  treasury  de¬ 
partment,  E.  Davis  vice-president  in 
char^je  of  auditing?.  W.  .S.  Vivian  vice- 
I)resident  in  charjje  of  [mhlic  relations 
and  Dempster  MacMurphy  vice-presi¬ 
dent  in  charge  of  publicity.  L.  H.  Breed¬ 
love  was  elected  an  additional  assistant 
to  the  president. 


Edwin  E.  Dre.sse,  chief  engineer  of 
the  Lincoln  Electric  Company,  Cleve¬ 
land.  Ohio,  has  been  ai)pointed  jjrofessor 
of  electrical  engineering  at  Ohio  State 
University,  effective  January  1. 

J.  B.  .Arthi'r  has  been  ai)pointe<l 
mechanical  engineer  of  the  Humble  (3il 
&’  Refining  Company,  Houston,  Tex.  Mr. 
-Arthur  was  formerly  in  the  employ  of 
.Stone  &  Webster,  Inc.,  and  since  Sept¬ 
ember,  1928,  has  been  assistant  to  the 
chief  electrical  engineer  of  Charles  H. 
1  enney  &  Company,  Boston,  Mass. 

Duncan  S.  Owi.kr  has  been  ap¬ 
pointed  superintendent  of  distribution  of 
the  Seekonk  Electric  Company  and 
Attleboro  Steam  &  Filectric  Company, 
in  addition  to  retaining  the  duties  of 
his  present  position  as  superintendent  of 
the  Fall  River  (Mass.)  Electric  Light 
Company.  The  above  properties  have 
recently  been  added  to  the  New  England 
Power  Association  system.  Haroi.d  H. 
Bod(;e,  power  sales  engineer  of  the  Fall 
River  Company,  has  been  appointed  sales 
manager  of  the  Fall  River.  'I'iverton, 
.Seekonk  and  Attleboro  companies. 

August  H.  Jaeger  has  been  appointed 
first  vice-president  of  the  Leonard  Re¬ 
frigerator  Company,  Grand  Rapids. 
•Mich.,  according  to  an  announcement 
made  by  the  hoard  of  directors  of  the 
Leonard  company.  Mr.  Jaeger  joined 
that  organization  in  March,  1926,  as 
assistant  sales  manager  and  before  the 
close  of  the  year  he  was  elected  secre¬ 
tary  and  sales  manager.  As  first  vice- 


presiilent  he  will  continue  to  handle  the 
duties  of  general  sales  manager.  Before 
affiliating  himself  with  the  l.eonard  or¬ 
ganization  Mr.  Jaeger  was.  for  ten 
years,  with  the  Hotpoint  Electric  Heat¬ 
ing  Company  anrl  prior  to  that  time  he 
ojjerated  a  branch  electrical  supply  job¬ 
bing  house  in  Seattle,  Wash. 


E.  O.  S  hr  eve  Assistant  Vice- 
President  G.  E.  Company 

!•-.  O.  Shreve,  manager  of  the  indus¬ 
trial  department  of  the  General  Electric 
('ompany,  Schenectady,  has  been  ap¬ 
pointed  assistant  vice-president  on  the 
staff  of  Vice-President  J.  G.  Barry. 
Previous  to  heading  the  industrial  de- 
I)artment  Mr.  .Shreve  spent  .some  time 
on  the  Pacific  Coast,  starting  as  supply 
salesman  in  San  Francisco  in  1906.  In 


l't()9  he  was  made  apparatus  .salesman 
in  the  lighting  department  and  in  the 
summer  of  1917  he  was  named  assistant 
manager  of  the  San  Francisco  office. 
One  year  later  he  was  promoted  to  he 
manager  of  the  office,  which  position  he 
held  until  he  removed  to  the  East  as 
manager  of  the  industrial  department. 

Mr.  .Shreve  was  horn  in  Mapleton. 
Iowa,  and  was  graduated  from  the  Iowa 
.State  College  in  1904  with  a  B..S.  degree 
in  engineering.  He  became  a  .student 
engineer  in  the  test  department  of  the 
General  Electric  Company  and  within 
a  year  was  transferred  to  what  was  then 
the  supply  department. 


Chester  N.  Cnumi,  president  of  the 
lowa-Nehraska  Light  &  Power  Com¬ 
pany,  Lincoln,  Xeh.,  has  gone  abroad 
to  spend  a  year  in  research  work  in  the 
interests  of  the  United  Light  &  Power 
Company. 

F.  L.  Higginson  has  been  elected  a 
director  of  International  Paper  &  Power 
Company.  Mr.  Higginson  is  a  partner 
in  Lee,  Higginson  &  Company  and  is 
widely  known  in  financial  circles 
throughout  the  country. 


IV .  S.  Lee  Receives  A.LE.E. 
Nomination 

William  States  Lee,  who  has  received 
the  official  nomination  for  president  of 
the  American  Institute  of  Electrical 
Engineers  for  the  term  beginning  Au¬ 
gust  1  next,  as  announced  in  this  issue 
under  "News  of  the  Industry,”  has  lieen 
a  pioneer  in  high-voltage  hydro-electric 
power  development  and  transmission. 
A  native  of  Lancaster,  S.  C.,  Mr.  Lee 
was  awarded  the  degree  of  civil  engineer 
by  the  Citadel,  the  military  college  of 
South  Carolina. 

Following  his  early  engineering  ex¬ 
perience  he  was  appointed  resident  engi¬ 
neer  at  the  Anrlerson  (S.  C. )  Light  & 
Power  Company  in  1897,  resident  engi¬ 
neer  of  the  Columbus  (Ga.)  Power 
Company  in  1898  and  cliief  engineer 
of  the  latter  in  March,  1902.  One  year 
later  he  was  appointed  chief  engineer 
and  in  October  of  that  year  vice-presi- 
<lent  and  chief  engineer  of  the  Catawba 
Power  Comjiany,  Charlotte,  X.  C.  This 
company  was  a  subsidiary  of  the  South¬ 
ern  Power  Company  and  in  190.S  he 
became  chief  engineer  of  the  latter  coin- 
jiany.  He  later  received  the  appoint¬ 
ment  of  vice-president  and  chief  engi¬ 
neer,  which  position  he  held  for  about 
fifteen  years.  He  is  at  present  vice- 
president  and  chief  engineer  of  the  Duke 
Power  Company.  Among  Mr.  Lee’s 
other  connections  are  the  following: 
president  of  the  W.  S.  Lee  Engineering 
Corjioration,  president  and  chief  engi¬ 
neer  of  the  Piedmont  &  Xorthern  Rail¬ 
way  Company,  vice-jiresident  and  chief 
engineer  and  director  Duke  Power  Coni- 
jiany,  Wateree  Power  Company,  West¬ 
ern  Carolina  Power  Company,  Catawba 
Manufacturing  &  Electric  Power  Com¬ 
pany,  director  American  Cyanamid 
('ompany,  vice-chairman  and  trustee  of 
the  Duke  Endownment.  He  is  aLo 
engaged  in  practice  as  a  consulting  engi¬ 
neer  with  an  office  in  Xew  A''ork  City 
and  Charlotte,  X.  C. 

For  a  number  of  years  Mr.  Lee  has 
been  .active  in  the  affairs  of  the  .Ameri¬ 
can  Institute  of  Electrical  Engineers, 
being  at  the  firesent  time  a  fellow  and 
a  flirector.  He  has  been  a  member  for 
several  years  of  the  committee  on  jiower 
transmission  and  distribution,  standards 
committee  and  committee  on  power  gen¬ 
eration,  being  at  present  a  member  of 
the  latter  two  and  of  the  Edison  medal 
committee.  Mr.  Lee’s  other  society 
memherships  include  American  .Society 
of  Mechanical  Engineers,  American  .So¬ 
ciety'  of  Civil  Engineers,  Engineering 
Institute  of  Canada,  American  Electro¬ 
chemical  .Society  and  the  American 
h'ngineering  Council. 


.Stefaan  Piek  of  Buffalo,  X.  A’.,  was 
elected  executive  vice-president  o*  the 
Utica  (X.  V.)  Gas  &  Electric  Company 
at  a  meeting  of  the  hoard  of  directors 
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held  Decemhcr  13.  Prior  to  the  desier- 
iiatinti  of  .Mr.  Pick  the  resifrnation  of 
|()hn  .^.  .\very.  vice-president  and  j^en- 
eral  inanafrer  of  the  company,  was  ac- 
cei>ted.  The  directf)rs  named  .Mvan  H. 
.^t.ick  jjeneral  mana^jer  to  succeed  .Mr. 
.\very. 

H.  I'..  r.ARTF.R,  superintendent  of  the 
electric  operating?  department  of  the 
Smitliern  I’uhlic  Utilities  Omipany  at 
Winston-.Salem.  has  been  transferred 
to  the  enjjineerins:  and  construction  d»' 
partment  of  the  fifeneral  office  at  Char¬ 
lotte. 

I.  R.  Hoffm.w,  who  has  been  con¬ 
nected  with  the  Relleville  district  of 
the  .Southern  Illinois  K^oup  of  the 
Illinois  Power  &  l-ij^ht  CV)ri)oration  for 
the  i)a'-t  thirteen  years  ha.-,  been  named 
ni.inat^er  at  Jacksonville  to  succeed  j.  P. 
.\lvey.  who  has  assumed  new  duties 
in  Ottawa. 

\^  P.  McN.\mar.\,  for  many  years 
with  the  Pufifet  .Sotiiul  Power  A-  Lij^bt 
Cr)mi)any  in  the  sales  department  in 
different  districts,  and  more  recently  in 
the  rural  electrification  <lepartment  a> 
assistant  to  j.  C.  Scott,  on  October  1 
joined  tbe  orfjanization  of  the  Portland 
electric  Power  Company  as  rural  serv¬ 
ice  representative  at  Salem,  Ore. 

I.  H.  CiiAi*M.\.\,  for  eleven  years 
li,!,dit  commissioner  of  Kansas  City. 
Kan.,  h.is  joined  the  .Studebaker  utility 
interests  in  Kansas  aiifl  .Missouri.  Mr. 

(  h.apman  will  be  a  special  industrial 
representative,  assij^ned  to  the  prmno- 
tion  of  new  industrial  business  for  the 
various  companies.  The  system  com- 
prises  more  than  300  companies.  .Most 
of  .Mr.  Chapman’s  time  will  be  sjient  in 
Tejpeka. 

.Martin  b'Riscn  bas  joined  the  Fos 
ter  Wheeler  C.'orporation,  .\’ew  \'ork 
(  ity,  in  charp:e  of  enj^ineerin^  in  the 
Inrnace  and  pulverizer  division  of  the 
cor|)oration.  .\  wide  e.xperience  durint^ 
the  |)ast  eij^ht  years  has  brouj^ht  .Mr. 
hrisch  into  intimate  contact  with  many 
of  the  outstandiiif;  pfiwer  plant  develop¬ 
ments  of  tbe  country,  p.irticularly  while 
inana},dnfj  service  and  field  enj'ineerinj^ 
work.  .More  recently  be  was  enj,Hneer  in 
charjje  of  develoinnent  for  Coinbustitm 
Knfjineeriiif;  Corijoration. 

L.  J.  Cooi'KR,  for  tbe  past  five  years 
district  manaf^er  for  the  .Arkansas  I'ower 

Fif(lu  Company  with  headquarters  in 
I’ine  Bluff,  has  been  prmnotefl  to  the 
manat?ershif)  of  the  Ozark  division  of 
the  .Arkansas  Power  &  l.ij^ht  (.‘ompany 
with  head(|uarters  at  Harrison.  .Mr. 
Cooper  became  identifier!  with  the  .Ark¬ 
ansas  utility  in  PM6.  IWkrf.ttf.  .Sadi.kr 
lias  been  apjiointed  to  succeerl  .Mr. 
Cooper  in  Pine  Bluff. 

Edward  ,A.  Brand,  formerly  cmi- 
necterl  with  tbe  p^eneral  offices  of  the 
New  ^  ork  Power  &•  Li^ht  Corporation, 
has  been  transferred  to  (Hens  Falls  as 
commercial  mana^(er  of  that  rii vision. 
Before  affiliating^  himself  with  the  up- 
state  utility  .Mr.  Firanrl  was  connected 
with  the  W’est  Penn  Power  Company 
as  assistant  to  the  distribution  manajjer 
in  charge  of  lighting  and  wiring  service 


department.  He  is  a  member  of  the 
National  Electric  Eight  Association's 
commercial  and  industrial  lighting  com¬ 
mittee  and  is  the  N.E.E..A.  representa¬ 
tive  on  the  National  l^'ire  Protective 
.Association’s  electrical  committee. 

Chari. F.s  D.  Earimf.r,  formerly  gen¬ 
eral  manager  of  the  Tazewell  .Street 
Railway  and  Tazewell  h'lectric  Eight  & 
Power  Company,  bas  been  retained  as 


ff  lllintti  ./.  Brnckenrul (je 

William  .A.  Brackenridge,  wbo  re¬ 
signed  as  senior  vice-president  and  a 
ilirector  f)f  the  Southern  California  F.di- 
sf»n  Company  about  a  year  and  a  bait 
ago.  <Iied  November  2^^  in  .Santa  Bar- 
b;na.  Cal.,  in  his  seventy-first  year.  .An 
.Tuthority  on  water  power  of  national 


reputation.  .Mr.  Br.ackenridge  was  iflenti- 
lied  with  some  of  tbe  most  important 
developments  in  tbe  Unitefl  .States  in  tbe 
course  of  bis  career.  He  had  an  unusu- 
;dly  broad  engineering  backgrrumd.  bav- 
iiig  bad  tbe  advantage  early  in  his  career 
of  spending  considerable  time  abrfiad  in 
tbe  investigatimi  of  engineering  works 
in  England,  ^'rance.  (ierniany  ainl 
.Switzerland. 

Upon  tbe  completion  of  bis  technical 
training  .Mr.  lirackenridge  was  employed 
in  an  engineering  capacity  on  the  rapifl 
transit  system  in  the  city  of  New  \’ork, 
and  for  several  years  following  be  was 
connectefl  with  many  important  railroad 
construction  projects  in  New  York 
.State.  Upon  bis  return  from  Europe 
he  was  connected  with  the  Railroad 
Commission  of  Connecticut  and  was 
later  assficiated  wdth  the  board  of  con¬ 
sulting  engineers  then  making  plans  for 
the  development  of  the  water  power  at 
Niagara  b'alls  by  the  Niagara  F'alls 
Power  Compatiy.  this  engagement  re¬ 
sulting  in  his  appointment  as  engineer 
in  charge  of  all  construction  by  that 
company.  During  his  engagement  with 
the  Niagara  balls  Power  Company  he 
conducted  a  private  practice  as  consult¬ 
ing  engineer  specializing  in  hydraulic 


local  manager  for  the  .Appalachian  Elec¬ 
tric  Power  Company,  which  has  acquired 
the  local  system. 

E.  C.  Rohrr.m’c. H  has  been  named 
by  the  lowa-Nebraska  Eight  &  Power 
('ompany  for  the  position  of  superin¬ 
tendent  of  plants  in  the  Shenandoah, 
Iowa,  district,  where  large  additional 
facilities  are  being  constructed.  He 
succeeds  Grady  Fort,  resigned. 


ilevelopment.  investigating  and  rejiorting 
on  more  than  a  score  of  hv«lro-electric 
projects  in  various  parts  of  the  country. 
It  was  in  19(D.  folbiwing  the  completion 
of  a  special  investigation  for  the  .South¬ 
ern  (A'llifornia  Edi.son  Company,  that  he 
joined  the  staff  as  vice-president  and 
general  manager,  a  position  he  retainer! 
until  elected  president  in  lOlB.  Early 
in  1920  he  retireil  from  the  presidency, 
becoming  senior  vice-president,  in  which 
capacity  he  served  until  his  resignation 
in  June,  1928. 


Major  Jamf.s  F.  Cask,  well-known 
engineer  and  head  of  the  P.Tri-.  office 
of  .Stone  &  Webster,  died  suddenly  De¬ 
cember  14  at  the  Hotel  (irosvenor,  .New 
^’ork,  in  his  si.xty-second  year.  .\  native 
of  Wisconsin  and  a  graduate  of  the 
University  of  Wisconsin.  .M.ijor  Case 
h.ad  engaged  in  varied  activities  which 
took  him  to  many  jiarts  of  the  worM, 
inclurling  the  I’hilijqiines.  where  he 
was  director  of  public  works  for  several 
years.  He  joined  .Stone  &  Webster  in 
1928  as  heaii  of  the  Paris  office. 

CiiARi.KS  Rhmmki..  ff)r  the  past  four¬ 
teen  years  manager  of  the  light  and 
power  dejiartment  ftir  the  British  Colum¬ 
bia  Electric  Railway  Company  in  tbe 
Fraser  Valley  area,  including  tbe  cities 
of  New  Westminster  and  Chilliwack, 
rlied  recently  in  Burnaby,  B.  C.,  at  tbe 
age  of  61  after  a  prolonged  illness.  .Mr. 
Rummel  jfiined  the  organization  of  the 
predecessor  of  the  present  British 
Columbia  Electric  Railway  Company  as 
a  clerk  in  1892,  at  a  time  when  the 
entire  office  staff  numbered  three. 

Dr.  Jamks  H.  Rookrs,  inventor  an<l 
I>ioneer  in  underground  and  underwater 
radio  communication,  *lied  suddenly  in 
Hyattsville,  .Md.,  December  12  of  heart 
disease.  He  was  79  years  of  age.  More 
than  50  important  inventions  were  ac¬ 
credited  to  Dr.  Rogers,  who  was  chief 
electrician  in  the  Capitol  at  Washington 
from  1877  to  1883.  He  had  many  honors 
conferrerl  upon  him  in  the  course  of  his 
career.  The  Maryland  Academy  of 
.Science  gave  him  its  inventor’s  medal 
and  the  degree  of  honorary  fellow ; 
Georgetown  University  and  the  Univer¬ 
sity  of  Marylaiifl  bestowed  upon  him  the 
degree  of  doctor  of  science  in  1919,  and 
he  was  electeil  an  honorary  memlicr  of 
tlie  National  Inventors’  Institute. 
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ADVAXCK  STA'I'EMEX'rS  of  next  year’s  power  and 

construction  proj^rani  received  this  week  indicate  an  averajje 
X  ^  increase  exceedinfj  10  per  cent  over  1029  totals.  One  com¬ 
pany  lias  doubled  last  year’s  fitjure.  Xew  financinfj  has  been  resuniefl 
on  a  substantial  scale.  Hond  flotations  are  in  the  lead. 

- Both  tiif.  stock  a.nd  tiik  iio.M)  makkkts  reflect  seasonal  slack¬ 
ness.  In  the  latter  convertibles  alone  show  buyer  interest. 


New  Board  to  Be  Klectcd 
by  Foshay  Stockholders 

In  his  first  statement  to  stockholders 
since  his  companies  went  into  voluntary 
receivershij)  on  Xovember  1,  W.  H. 
lo)shay  offered  his  services  as  majority 
stockholder  to  put  the  affairs  of  the 
companies  in  order  and  insure  a  speedy 
return  to  full  solvency.  After  Mr. 
h'oshay  had  presented  his  own  resijjna- 
tion  and  that  of  other  directors  of  the 
\\'.  H.  Eoshay  Company,  it  was  decided 
to  elect  a  board  of  directors  through  a 
mail  jioll  of  all  stockholders.  'I'he  poll 
is  to  be  conducteil  immediately  and 
formal  election  held  at  a  meetinj^  in 
.Minneapolis  on  January  2.  d'he  recpiest 
was  ma<le  that  Mr.  h'oshay  and  H.  11. 
Hanley,  vice-presiflent  (jf  the  h'oshay 
Comi)any,  be  retained  on  the  board  be¬ 
cause  of  their  familiarity  with  the  com- 
|)any’.s  affairs,  and  that  the  four  other 
directors  be  chosen  from  amonjj  the  pre¬ 
ferred  share  *)wners. 


Allis-Chalrners  Increases 
Dividend 

Directors  of  the  .Mlis-Chalmers  Man- 
ufacturinfi  ('ompany  on  December  6  de¬ 
clared  a  (luarterly  dividend  of  75  cents 
j)er  share  on  the  common  stock,  no  par 
value.  i)ayable  February  15,  1930,  to 
holders  •)!  record  January  24.  A  quar¬ 
terly  distribution  of  50  cents  per  share 
was  paid  on  this  issue  on  Xovember 
15  last. 


Public  Service  of  New  Jersey 
Declares  Extra  Dividend 

As  was  done  at  the  close  of  business 
in  1928,  the  directors  of  Public  Service 
Corporation  of  Xew  Jersey,  at  a  meet- 
insT  held  in  Newark  December  10  de¬ 
clared  an  extra  dividend  on  the  corpo¬ 


ration’s  common  stock.  'I'he  extra  divi¬ 
dend  will  be  80  cents  per  share  and  will 
be  payable  December  31  to  stockholders 
r)f  record  December  20.  .Xt  the  same 
time  the  board  adopted  the  policy  of 
payinj^  dividends  in  1930  at  the  rate  of 
$3.40  per  share  per  year. 


Pennsylvania  Utility 
Increases  Dividend 

At  the  retjular  meetinfj  of  the 
directors  of  the  Pennsylvania  Water 
&  Power  Company,  held  Xovember  27, 
the  dividend  for  the  last  quarter  of  the 
year  was  increased  from  62^  cents  to 
75  cents  per  share,  placing  the  no-par 
stock  on  a  basin  of  $3  a  year.  The 
dividend  is  payable  January  2,  1930,  tf) 
stockholders  of  record  December  13, 
1929. 

Shift  of  Ownership  of 
Nebraska  Companies 

During  the  year  ended  October  1,  1929. 
40  Xebraska  municipalities  disposed  of 
their  electric  light  properties  to  private 
ownership,  according  to  a  compilation 
recently  made  by  the  Middle  VV’est  divi¬ 
sion  of  the  National  Electric  Light  As¬ 
sociation.  Eight  isolated  privately 
owned  jdants  were  likewise  sold.  Dur¬ 
ing  the  same  period  six  small  towns  not 
heretofore  served  were  reached  by  trans¬ 
mission  lines. 

'I'he  accompanying  tabulation  shows 
the  changing  ownership  for  the  past 
three  years.  The  figures  must  be  read 
with  some  allowance,  as  the  directory  of 
1929  is  slightly  more  complete  than  that 
of  1926,  and  more  towns  have  developed 
electric  service. 

During  October  service  in  three  addi¬ 
tional  towns  was  taken  over  by  private 
companies.  Orant  and  X'enangf)  are 
now  in  the  Western  Public  Service 
Company’s  system ;  Bancroft,  formerly 


served  through  a  municipal  system,  buy¬ 
ing  energy  from  the  lowa-Nebraska 
Light  &  Power  Company,  is  now  sup- 
pliefl  directly. 


New  Capital  Issues 

lllinoitt  I'owpr  &  I.iiclit  C'or|Miratiun 

First  and  refundinK  mortgag*-  gold  lioiids, 
sories 

.Amount,  $5,0(10,000. 

$94J  and  interest,  yielding  over 
5y  per  cent. 

Illinois  Power  &  Light  Corporatitju 
owns  and  operates  electric  light  ami 
power,  gas,  water,  heat,  city  railway  and 
Inis  properties  in  a  large  number  of  the 
most  populous  and  prosperous  munici¬ 
palities  in  Illinois  and  owns  or  controls 
all  of  the  common  stock  of  several  im¬ 
portant  subsidiary  public  utility  compa¬ 
nies.  The  equity  behind  these  bonds  is 
represented  by  $9,080,500  of  debenture 
bonds,  $4.650,00()  of  5  per  cent  cumu 
lative  preferred  stock.  410,000  shares  of 
$6  cumulative  preferred  stock  and  600,- 
000  shares  of  common  strjck. 

WinconHlii  I'ower  &  IJght  Company 

First  lien  and  refunding  mortgage  gold 
bonds,  serie.s  P". 

Amount,  $2,5(i0,(»(t(i. 

I’rice,  $9f)J  and  interest. 

Period,  twenty-nine  years. 

Wisconsin  Power  &  Light  Company, 
a  part  of  the  Middle  West  Utilities  .Sys¬ 
tem,  supplies  electric  light  and  power 
service  to  268  communities  in  central 
and  southern  W’isconsin.  'Phese  bonds 
will  be  secured  by  a  first  mortgage  on 
important  divisions  constituting  approxi¬ 
mately  45  per  cent  of  the  value  of  all 
properties  now  owned  by  the  company 
and  will  be  further  secured  by  a  direct 
mortgage  lien  on  the  remaining  prop¬ 
erty,  rights  and  franchises  of  the  com¬ 
pany’  now  owned  or  which  may  be 
hereafter  acquired,  subject  to  certain 
outstanding  securities. 

Western  I'oiver,  Light  &  Telephone  Com¬ 
pany. 

Gold  notes. 

Amount,  $2,50(»,000. 

I’rice,  $98.6(1  and  interest,  yielding  7  per 
cent. 

Period,  two  years. 

Western  Power,  Light  &  'Pelephone 
Company  owns  and  operates,  through 
subsidiaries,  public  utility  properties  in 
Missouri,  Kansas,  Oklahoma  and  'Pexas 
and  ice  properties  in  Kansas,  Texas  and 
Xew  Mexico. 

Ntandurd  <>uh  &  Kleetrie  f'ompuny 

Cumulative  preferred  stock. 

•Amount,  100,(n(  shares. 

i’rice,  $64. .50,  yielding  6.20  per  cent. 

.Standard  Gas  &  Electric  Company’s 
system  comprises  one  of  the  largest  pub¬ 
lic  utility  organizations  in  the  country, 
its  subsidiary  and  affiliated  companies 
furnishing  public  utility  service  to  1.554 
communities  with  an  estimated  popula¬ 
tion  of  6,100.000  located  in  twenty  states. 
More  than  73  per  cent  of  the  present 
combined  net  earnings  of  the  subsidiary 
and  affiliated  companies  is  received  from 
the  sale  of  electric  energy  for  power  and 
light,  12  per  cent  from  gas,  11  per  cent 


Electric  Service  *1)1  Nebraska 


Total  number  of  towns  having  electric  service . 

Total  number  of  towns  where  operator  is  a  private  company . 

Total  number  of  towns  where  operator  is  a  municipality . 

Total  numlter  of  towns  where  municipality  generates  its  own  elec¬ 
tricity  . 

Total  population  of  towns  served  t)y  municipality . 


1929 

1926 

551 

518 

2  4  7 

jJ42 

204 

276 

75 

101 

259,862 

210,000 

573,271 

473,000 
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from  transportation  and  4  per  cent  from 
miscellaneous  services.  Proceeds  from 
the  :'ale  of  these  additional  shares  of  $4 
cumulative  preferred  stock  will  he  used 
for  investments  in  its  subsidiary  com¬ 
panies  and  for  other  cftrporate  purposes. 

fnion  Kleotrlc-  Lifrht  &  (  oinpiiny 

(;.-ii*  raI  mortRage  gold  bonds,  strie.s  B. 

Amount.  $1 5.000, itOO. 

$100  and  intfrost. 

i'.-riod,  thirty-eight  years. 

L'liion  hdectric  &  Power  Com¬ 

pany  does  substantially  all  the  central 
statioi*  electric  lisht  and  power  business 
in  the  City  of  .St.  Louis  and  surround- 
int{  districts  in  Misstturi.  'I'lie  total 
territory  served  by  the  company  and 


its  .subsidiaries  has  an  area  of  more 
than  2,700  stjuare  miles  and  a  popu¬ 
lation  estimated  to  exceed  1,300.0(K). 
'I'hese  bonds  are  being  issued  to  reim¬ 
burse  the  treasury  of  the  company  for 
expenditures  made  for  additions  and 
extensions  to  its  properties. 

Skrvel  to  Increase  Stock. — An  in¬ 
crease  in  the  authorized  capital  stock 
of  Servel,  Inc.,  from  1.6fX),000  shares 
to  2,0(M).(K)0  shares  has  been  approved 
bv  the  stockholders.  .\n  increase  in  the 
authorized  preferred  stock  from  lO.OOO 
shares  to  65.(MM)  shares  was  also 
approved. 


Mortgage  Bond  Financing  Resumed 

First  Issues  Since  the  Market  Break  Make  Their  Appearance- 
Over  $40,000,000  in  Bond  Issues  Have  Been 
Announced  to  Date 


IJRF.DIC'l'lON.S  that  new  financing  ( 
1  operations  in  the  power  and  light  1 
field  would  swing  over  to  bond  financing  ; 
are  borne  out.  After  a  period  of  about  ; 
six  weeks,  in  which  virtually  no  public  1 
financing  was  carried  on  in  the  indtistry,  ; 
a  number  of  new  issues  are  making  their  | 
appearance.  Virtually  all  of  them  to  I 
date  are  in  the  form  of  bonds  or  notes.  < 
During  the  jiast  year  there  has  been  1 
a  decided  swing  tt)  stock  financing.  ( 
Rights  to  buy  common  stock  have  been  < 
issued  in*  large  volume  and  the  totals  ; 
thus  floated  gave  the  financial  structures 
of  the  public  utilities  so  strong  a  com-  ( 
mon  stock  basis  that  bond  financing  was 
made  feasible  in  a  larger  way.  It  seemed  1 
almost  as  though  the  financial  executives 
(i  the  utilities  anticipated  some  such 
market  situation  as  actually  happened 
and  prepared  their  structures  for  a 
period  when  common  stock  financing 
would  be  somewhat  more  difficult.  In 
any  event,  the  resumption  of  financing  t 
operations  is  almost  entirely  in  the  direc-  i 
ti(jn  of  senior  financing.  i 

Approached  for  his  opinion  of  the  1 
form  which  19.30  financing  operations  in  i 
the  utility  field  would  take,  an  outstand-  i 
ing  utility  executive  told  Ei.ectricai, 
Worm)  that  he  believed  that  such  opera-  t 
lions  would  comprise  a  majority  in  the  I 
form  of  bond  financing.  He  indicated  i 
also  that  the  open  end  mortgage  bond  l 
would  be  most  popular  and  that  costs  of 
financing  wouhl  be  relatively  low. 

What  this  executive  said  is  being  | 
borne  out  already.  Among  the  six  issues  < 
sold  to  date  since  the  break,  all  are  rela-  « 
lively  long-term  serial  mortgage  bonds, 
with  the  exception  of  one  in  the  form  ' 
of  gold  notes  and  one  preferred  stock  i 
issue.  The  largest  issue,  namely,  that  i 
of  the  Detroit  Edison  Company,  is  ? 
characterized  general  and  refunding 
mortgage  gold  bonds,  series  A.  This  is  ; 
a  4  per  cent  issue,  due  1949.  An  issue  1 
of  $5,000,099  of  first  and  refunding  ‘ 
mortgage  gold  bonds  was  sohl  by  the  i 
Illinois  Power  &  Light  Corporation.  1 
1  he  new  issues  are  of  an  almost  ( 
identical  type.  With  the  exception  of  i 

December  21, 1929— Electrical  ll'orld 


one  issue  of  short-term  notes  they  all 
bear  a  5  per  cent  coupon  and  are  all 
serial.  Tbe  majority  are  of  25  to  30 
years’  duration  indicating  that  the  terms 
have  been  regarded  as  favorable.  I  be 
yield  in  most  cases  is  between  5  and  53 
per  cent,  except  in  the  case  of  the  short¬ 
term  notes  which  have  a  yield  of  7  per 
cent.  'I'he  bond  issues  are  the  old  tyjie 
bond  issues,  again  without  any  special 
common  stock  flavor  in  the  form  of 
convertibility  or  warrants,  whicb  proved 
so  popular  prior  to  the  market  break. 
It  is  intimated  that  institutional  buying 
of  these  issues  was  (juite  heavy. 

The  details  of  these  new  issues  will 
be  found  elsewhere. 

Rapid  Development  of  Home 
Electrification  in  Berlin 

Last  year  the  Electricity  Central  Sta¬ 
tion  of  Berlin,  in  combination  with  the 
municipal  gasworks,  arranged  a  survey 
in  order  to  ascertain  the  percentages  of 
households  using  either  gas  or  electric¬ 
ity  as  well  as  the  number  of  domestic 
utensils  in  use  in  electrified  bomes. 

i'he  population  of  Greater  Berlin, 
which  is  an  agglomeration  of  eight 
towns,  59  villages  and  27  other  parts, 
represented  by  the  225  members  of 
the  municipal  government,  amounts  to 
4.2tK),(X)0,  this  figure  being  erjual  to 
1,300,009  households.  Carefully  pre- 
I)ared  (juestionnaires,  containing  some  (>() 
(|ueries  on  gas  and  electricity,  were  sent 
out  to  each  of  these  households  ami 
1,246,680  returnefl  them,  58,285  of 
which  proved  to  be  of  no  use,  leaving 
a  balance  of  1,188, .395  households  whose 
replies  gave  a  correct  statement  of  the 
situation  on  October  10  of  last  year. 

The  results  have  now  been  tabulated 
and  made  available.  Of  1,1BR.395 
households  menti«)ned,  536.860,  or  about 
45  per  cent,  do  not  use  electricity  but 
most  of  them  use  gas,  255, 5W  of  the.se 
households  living  in  one-roomed,  213,- 
020  in  two-roomed,  and  50.535  in  three- 
roomed  houses,  flats  or  apartment 


houses;  651,535  households,  or  nearly 
55  per  cent,  used  electricity,  227.995  for 
lighting  only  and  423,540  for  lighting 
as  well  as  for  domestic  purposes. 

The  survey  further  shows  that  of 
every  100  electrified  homes  55.95  are 
using  electric  irons,  27.50  va'Cuum 
cleaners,  16.25  heating  pads,  16.45  heat¬ 
ing  and  cooking  as  well  as  medical  aj)- 
pliances,  all  other  electric  apparatus 
being  far  less  generally  used,  refriger¬ 
ators,  for  instance  to  an  extent  of  oidy 
0.17  per  cent  and  water  beaters  0.15 
l)er  cent. 

.•\  survey  executed  by  the  Berlin 
C'entral  Station  on  May  3.  1925,  shows 
that  of  the  aforementioned  1,188,395 
households  only  27.4  i)er  cent  were  elec¬ 
trified  at  the  time,  which  reveals  the 
fact  that  within  3J  years  the  number 
of  Berlin  households  electrified  has 
doubled. 


Rhode  Lsi.and  Public  Service  In¬ 
creases  .Stock. — Stockholders  of  tbe 
Rhode  Island  Public  .Service  Company 
on  December  .3  voted  to  authorize  the 
issue  of  600,000  additional  shares  of 
common  B  stock  at  $6  par  value.  This 
action  will  increase  the  authorized 
amount  of  this  issue  to  1,6(M),000  shares. 
The  new  stock  will  not  be  issued  imme¬ 
diately,  but  from  time  to  time  by  direc¬ 
tion  of  the  board  of  directors  in  such 
amounts  as  the  directors  shall  determine, 
for  the  purpose  of  financing  improve¬ 
ments  in  the  company’s  service  and 
e<iuipment. 

Nebraska  Power  Launches  Cus- 
TOMEK-OwNERSHII*  Cambai(;n.  —  The 
Nebraska  Power  Company  has  launched 
a  customer-ownership  sale>  drive  in 
which  it  will  offer  through  its  employees 
and  local  trust  companies  10,000  shares 
of  its  preferred  stock,  valued  at  $1.- 
(K)0,0(M),  priced  to  yield  6  per  cent. 
Proceeds  will  lie  used  to  finance  its 
1930  development  campaign.  This  is 
the  first  public  offering  of  securities 
made  by  the  company  since  1923. 


Canadian  Company  Completes 
Successful  Ca.mpakln.  —  Dominion 
Power  &  'rransmission  Company.  Ltd., 
Hamilton,  Gnt.,  has  just  completed  a 
successful  customer-ownership  cam¬ 
paign.  On  November  25  the  company 
offered  through  its  employees  to  its  cus- 
t«»mers  10,00()  shares  of  7  per  cent  cumu¬ 
lative  preferred  stock  at  $105  a  share. 
I'he  campaign  was  advertised  to  last  for 
tw«)  weeks,  but  witbin  six  days  apjilica- 
tions  bad  been  received  from  more  than 
2,450  customers.  In  its  first  customer- 
»)wnership  campaign,  three  years  ago. 
the  company  sold  8,6(K)  shares  of  this 
stock  to  1,8.50  customers. 


Merger  of  Connecticut  Utilities 
•Assured. — More  than  70  per  cent  of 
the  stock  of  the  Stamford  Gas  &  b'lec- 
tric  Company  has  been  deposited  to  be 
exchanged  for  shares  of  the  Connecti¬ 
cut  Power  Company  on  the  basis  of 
four  shares  of  the  latter  for  one  of  the 
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former.  The  *leposit  of  70  per  cent  of 
the  stock  had  been  stii)ulated  in  the 
offer  made  hy  Connecticut  fVtwer 
throujjh  its  j)resident,  .Samuel  Fertjuson. 
'I'he  Connecticut  Public  Service  Com¬ 
mission  last  week  a|)proved  the  pro- 
l)Osed  acquisition  (jf  the  .Stamford  com¬ 
pany. 


Amkrican  Si’i'KRi’owtut  TO  Pav  Inm- 

IIAI,  DiVIDKM)  on  .\kw  .S'KKK. - 

Directors  of  the  American  Superpower 
Corporation  have  declared  for  the  cal¬ 
endar  year  lOJO  a  cash  divi<lend  of  $1 
jK'r  share  on  the  new  commoti  stock, 
jjayahle  January  2.  1030,  to  hoklers  of 
record  December  10,  1020.  'I'hey  also 
fleclarcTl  the  usual  (piarterly  dividend 
of  $1.50  per  share  on  the  first  i*referred 
stock  and  preference  stcjck  payable 
January  2,  1030,  to  holders  of  reconl 
December  10.  1020,  for  the  <|uarter 

ended  December  31,  1020. 


fiKk.MA.N  L'lii.nY  Inckkasks  Capi¬ 
tal. — Stockholders  of  the  Khine-W’est- 
phalia  Klectric  Power  Corporatifm  have 
approved  an  increase  in  the  capitaliza¬ 
tion  from  181.000,000  to  243,000,000 
marks  and  in  the  dividend  from  0  to  10 
per  cent.  Of  the  new  capital,  2,000,000 
marks  were  taken  up  by  municipalities 
at  110  per  cent.  20,270,000  marks  were 
subscribed  by  a  syndicate  for  an  offerint^ 
to  stockholders  at  l.SO  i)er  cent,  on  the 
basis  of  one  new  share  f(jr  each  si.x 
shares  held,  and  .30,7.^0,000  marks  were 
taken  at  110  jter  cent  by  the  trustees, 
who  have  aj^reed  not  to  dispose  of  their 
holdinj's  witlxntt  the  ajiproval  of  the 
comjiany.  Kifjhts  will  be  made  available 
to  American  stockholders  of  record 
January  6.  10.30,  who  will  be  entitled  t(j 
subscribe  at  $.31.20  a  share  to  one  new 
share  for  each  si.x  held.  Kif^hts  will 
exjn’re  January  23.  City  13ank-h'armers 
'I'rust  Company  will  act  as  depositary. 


would  seem  to  command  itnmediate  and 
resjiectful  consideration  and  yet  we  are 
only  hej'innin}.?  to  develop  the  actual 
facts  on  this  sta}j;gerinf(  mass  of  dis¬ 
tributional  activity.  The  national  retail 
credit  survey  which  the  Department  of 
Commerce  is  now  carrying  on  in  col¬ 
laboration  with  the  Retail  Credit  Men’s 
Association  atid  other  agencies  is  mak¬ 
ing  material  headway  in  this  much 
needed  analysis.  ,\11  it  can  do.  how¬ 
ever,  is  to  reveal  the  facts.  It  will  then 
be  up  to  the  individual  merchant  t(i  ap- 
|jly  them  to  his  own  problems. 

'I'k.st  op  1  .\ stall. mknt  Sai.ks 

In  this  connection,  our  installment 
selling  operations,  which  form  the  ba^is 
of  so  many  industries,  are  likely  to 
undergo  their  first  real  test  in  the  situa¬ 
tion.  We  are  likely  to  discover  ju't 
what  prop«)rtion  of  this  system  has  re¬ 
sulted  from  excessive  extensions. 

d'he  returned  goods  evil  is  another 
jfhase  of  our  distribution  system  which 
should  be  much  more  carefully  scrutin¬ 
ized.  Isolated  efforts  have  been  made 
to  clarify  this  problem,  but  there  has  as 
yet  been  no  concerted  drive  upon  it.  In 
one  large  eastern  city  about  forty  mil¬ 
lion  dollars’  worth  of  goods  is  involved 
in  this  manner  each  year.  'I'he  returns, 
according  to  the  Department  of  Coin- 
inerce  nation-wide  credit  survey,  run  as 
high  as  20  to  25  per  cent  of  total  sales 
in  the  case  of  charge  customers  in  de¬ 
partment  stores  as  against  only  6.8  per 
cent  of  the  goods  sold  for  cash.  1  he 
abuse  of  this  jirivilege  leads,  of  cour-e. 
to  many  losses — the  time  of  clerical  help, 
comjdicated  accounting,  excess  delivery 
service  back  and  forth,  and  above  all  the 
absence  of  salable  goods  from  the 
shelves  for  periods  of  several  days. 

Our  major  wastes  in  distribution 
probably  occur  among  the  ranks  of  small 
retailers.  Countless  hundreds  of  the'e 
unfortunates  are  not  in  a  position  to 
ascertain  all  of  the  essential  facts  ui)on 
which  successful  business  must  be  built. 
'I'liey  are  apt  to  be  entirely  ignorant  of 
the  costs  of  doing  business.  In  connec¬ 
tion  with  the  forthcoming  distribution 
census  it  is  hoped  that  illuminating  de¬ 
tails  will  be  revealed  as  to  some  of  the^e 
elements.  Hut  since  the  data  are  tt)  he 
supplied  by  the  retailers  themselves,  we 
can  only  hope  for  the  best. 

It  would  seem,  therefore,  to  be  most 
timely  to  spread  far  and  wide  the  not 
entirely  pleasant,  hut  apparently  neces¬ 
sary  tale  of  the  perils  of  retailing.  Here 
is  a  crusade  against  waste  which  is  cer¬ 
tainly  worthy  of  the  efforts  not  simply 
of  chambers  of  commerce,  but  of 
Rotarians,  Kiwanis  Clubs  and  other' 
interested  in  alleviating  misery  of  all 
sorts.  It  is  jieculiarly  the  responsibility 
of  the  local  banker. 


.Shawinigan  Water  &  Power  De¬ 
clares  Larger  Dividend. — Directors  ot 
the  .Shawinigan  Water  &  Power  Com¬ 
pany  have  declared  a  (luarterly  (hvideiid 
of  62}  cents  a  share  on  the  capital  stock, 
no  par  value,  payable  January  10  to 
holders  of  record  December  20.  i’revi- 
ously,  the  company  paid  (juarterly  divi¬ 
dend'  of  50  cent'  a  share. 


Distribution  Leakages 

Hy  Dr.  Jl’i 
^Issisliiul  Srcrrii 

I  r  I.S  safe  to  assume  that  our  i)rodnc- 
tion  methods  are  far  in  advance  ol 
those  of  distrihution  in  terms  of  real 
elficacy.  Here  is  the  biggest  problem 
now  confronting  our  business  life, 
namely,  the  establishment  of  something 
like  equilibrium  or  balance  between 
these  two  major  functions.  'I  bis  means 
a  red<tubled  scrutiny  of  our  whole  dis¬ 
tributive  a|)j)aratus  to  make  sure  that 
at  least  some  of  its  major  and  more 
llagrant  discrepancies  are  remedied. 

In  every  business  crisis  the  first  in¬ 
stinct  is  for  a  hasty  jettisoning  of  what¬ 
ever  hai)|)ens  to  be  loose  around  on  deck 
of  the  distressed  vessel.  Usually  the 
things  last  loaded  into  the  cargo  are 
the  ones  first  seized  ufion  for  this  pur¬ 
pose  regardless  of  the  fact  that  there 
may  well  be  some  far  less  desirable 
items  which  ought  to  be  the  first  to  go 
overhoard. 

.And  so  in  the  jiresent  situation,  if 
difficulties  are  encountered  by  any  of 
our  distributors,  they  are  apt  to  abandon 
first  of  all  those  recently  aciiuired  items 
in  their  expenditures  which  lie  in  the 
field  of  research  and  accelerated  adver¬ 
tising.  .So  much  has  been  said  in  the 
j»ast  few  years  regarding  the  necessity 
of  more  statistical  apparatus,  closer 
market  analyses,  more  intelligent  stimu¬ 
lation  of  demand  in  jiotential  trade 
areas  that  budget  items  for  analysts,  for 
advertising  counselors,  have  of  late 
been  climbing  upward — ami  (juite 
rightly  so.  It  would,  however,  be  the 
height  of  ill-advised  snap  judgment  to 
cut  down  immediately  upon  these  items 
of  expenditure  simply  because  they 
happen  to  be  among  the  last  to  be  under¬ 
taken  during  the  recent  periods  of  pros¬ 
perity.  Now  is  just  the  time  when  they 
are  most  needed. 


*1  mill  ait  address  be  jure  iiieiiihers  af  the 
MeCiiaie-Hill  Staff,  Deeember  15. 


Must  Be  Stopped* 

Ki.ein 

tif  Cainiiieree 

We  must  an.alyze  »listribution.  not  a' 
the  work  of  a  series  of  nicely  segregated 
distinct  groui)s.  but  as  an  essentially 
unified  process  whose  functional  details 
rather  than  individual  participants 
should  be  the  object  of  our  present  ap¬ 
proach  to  the  jiroblem.  In  other  words, 
our  microscope  should  be  focused  not  so 
much  on  chain  stores  or  independents 
and  the  exiilosive  wordy  war  that  is  be¬ 
ing  wage(i  between  them,  but  rather 
upon  the  broad  problems  of  inventories, 
of  credit  policies,  of  returned  goods, 
of  delivery  services  of  trade  terms,  and 
similar  major  as|iects  of  distribution  as 
a  whole. 

Aii  i’rate  Records  Lacking 

I’erhaps  the  primary  rer|uirement  of 
our  distributive  machinery,  the  factor  in 
which  seems  to  center  a  major  portion 
of  existing  dilTiculties,  a  chief  cause  why 
retailers  go  wrong — and  wholesalers 
and  even  larger  elements — is  the  lack  of 
accurate  records.  It  is  amazing  to  see 
how  early  in  the  course  of  any  given 
clinic  on  the  ills  of  any  one  establish¬ 
ment  or  group  establishments  the  un¬ 
pleasant  truth  comes  out  that  the  e.xecu- 
tive  in  charge  “didn’t  know  this  was  go¬ 
ing  on”:  he  had  "no  idea  how  much  this 
was  really  costing  him” ;  he  never  knew 
until  it  was  too  late  the  appallingly  high 
percentage  of  his  charge  accounts  as 
against  those  of  his  more  successful 
competitor,  which  were  turning  into  bad 
debts. 

Another  functional  aspect  of  distribu¬ 
tion  which  certainly  must  be  promptly 
and  vigorously  attacked  is  credit  struc¬ 
ture.  For  instance,  of  our  annual  retail 
business  of  about  forty  billion  dollars, 
it  has  been  figured  that  60  per  cent  in¬ 
volves  some  form  of  selling  on  credit. 
This  includes  four  or  five  billions  of 
installment  sales.  Here  we  have  a 
lormidable  sum  whose  mere  profiortions 
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Business  News  and  Market  Conditions 

_ _ 


N.K.L.A.  Convention  W'ill 
Have  No  Exhibition 

After  considerable  discussion  as  to 
wlictlier  or  not  an  exhibition  would  be 
held  by  manufacturer  members  at  the 
1030  N\E.L.A.  convention  in  San  Eran- 
cisco,  it  was  found  that  adecjuate  facili¬ 
ties  were  not  available.  The  Civic 
Auditorium  is  adetjuate  for  the  conven¬ 
tion  itself,  but  lacks  additional  suitable 
sjiace  for  a  creditable  and  effective  ex¬ 
hibition  of  the  industry  products. 

,\t  the  N.E.L.A.  national  executive 
committee  meetinj^  in  Chicago  the  situa¬ 
tion  was  fully  discussed  with  repre¬ 
sentatives  of  the  F^acific  Coast  utilities 
and  a  tentative  agreement  was  reached 
to  proceed.  After  further  conferences 
the  chairman  and  secretary  of  the  com¬ 
mittee.  accompanied  by  A.  Jackson 
.Marshall,  secretary  of  the  N.E.L.A., 
visited  San  Erancisco  with  developed 
plans  and  specifications. 

It  was  found,  however,  that  the  ex¬ 
pense  to  the  industry  involved  in  pro¬ 
viding  facilities  for  an  exhibit  would 
Ik?  exceedingly  high  and  a  final  decision 
was  made  that  no  exhibit  will  be  held. 


Utilities  Use  More  Copper 

Eive  hundred  thousand  tons  of  cop¬ 
per,  f)r  50  per  cent  of  that  prcjduced  in 
the  United  States,  will  have  been  con¬ 
sumed  this  year  by  the  public  utilities 
and  electric  manufacturers,  Paul  S. 
Clapp,  managing  director  of  the  Na¬ 
tional  Electric  Light  Association,  told 
the  American  Mining  Congress  in 
Washington  recently. 

1  he  construction  program  of  electric 
light  and  power,  street  railway  and  tele- 
jihone  and  telegraph  companies  and  the 
electric  manufacturing  industry  for  1930 
should  prove  very  encouraging  to  the 
copper  mining  industry,  he  said.  Next 
year  the  electric  light  and  power  com¬ 
panies  alone  will  spend  $X65,000,000  for 


new  construction,  an  increase  of  $65,- 
(K  10,000.  It  is  anticipated  that  60  per 
cent  of  the  amount  will  be  for  extension 
of  transmission  and  distribution  facili¬ 
ties  utilizng  much  copper. 


America  Will  Lead  in  P>xport 
of  Equipment 

Indications  are  that  the  end  of  1929 
will  see  the  United  States  in  the  posi¬ 
tion  of  world  supremacy  in  the  e.xport 
of  power  plant  equipment,  a  place  here¬ 
tofore  occupied  by  Germany.  'I'he  total 
German  exports  in  this  line  amounted 
to  the  equivalent  of  $128,000,000  in  1928 
and  is  not  expected  to  exceed  this  figure 
by  any  great  extent  this  year.  'I'he  gov¬ 
ernment’s  figures  show,  on  the  other 
hand,  that  at  the  present  rate  the  Ameri¬ 
can  exports  will  exceed  this  figure 
materially. 

Domestic  manufacturers  have  always 
controlled  the  world  markets  in  lesser 
electrical  appliances.  In  the  matter  of 
large  generators,  transformers,  switch¬ 
boards  and  other  equipment  that  goes 
into  power  stations,  however,  they  have 
been  somewhat  at  a  disadvantage  be¬ 
cause  material  of  this  type  cannot  be 
produced  on  a  large  .scale. 

In  government  circles  the  expected 
ascendency  of  American  manufacturers 
into  fir.st  place  in  the  export  of  heavy 
electrical  goods  is  regarded  as  particu¬ 
larly  significant.  It  means,  according  to 
foreign  trade  experts,  that  American  cap¬ 
ital  has  gone  before  and  initiated  jmwer 
flevelopment.  Where  American  capital 
has  gone,  American  e(iuipment  will  fol¬ 
low,  it  is  pointed  out,  not  only  because  of 
the  contacts  between  those  interested  in 
the  developments  and  the  manufacturers, 
but  also  because  of  frequent  financial 
connections. 

As  far  as  any  great  need  of  foreign 
markets  is  concerned,  the  electrical  man¬ 
ufacturing  industry  has  less  reason  to 
worry  than  most  other  lines  of  trade,  it 
is  felt  in  official  ijuarters. 


Delinffuent  Electrical  .Iccounts 


Division 
New  York. 

Middle  and  Southern 
_  Atlantic. 

New  Kngland. 

Central 

Total . 


NU.MBER  OF 
- - fictober 

ACCOUNT.S  REPORTED 
Per  Cent  Innreaiw  . — Ten 

•Monthe- 

Per  Cent  Inrreaee 

1928 

1929 

or  Decreaae 

1928 

1929 

or  Decrease 

271 

259 

—  4  4 

2,940 

2.515 

—  14  4 

199 

156 

—  21  6 

1,925 

1,645 

14  5 

122 

108 

—  115 

1,316 

1,332 

+  1  2 

653 

869 

+  33 

7,550 

6,523 

13  6 

1,245 

1,392 

+  118 

13.731 

12,015 

—  12  5 

TOTAL  amounts  RKFHiKTED 


New  York . 

Middle  and  .Southern 
Atlantic. 

New  PlnKland. 

Central  . 

Total . 


- - October - 

Per  Cent  Increase 

. —  Ten  Months  -  - 

Per  Cent  Increase 

1928 

1929 

or  Decrease 

1928 

1929 

or  Decrease 

$41,362 

$35,394 

—  14  4 

$425,304 

$536,750 

+  26  2 

28,230 

20,651 

—  26  8 

247,810 

222,512 

—  10  2 

18,063 

18,095 

+  0  17 

164,422 

189,550 

+  15  3 

74,909 

92,989 

+  24  1 

889,063 

774,205 

—  12  9 

■$162,564 

$167,129 

+  2.8 

$1,726,599  $1,723,017 

—  2 

Copper  Market  Marks  Time 

Last  week’s  slight  improvement  in  the 
volume  of  copper  sales  was  short-lived. 
'I'he  volume  of  business  this  week 
dropped  back  to  an  average  of  but  little 
over  3(K)  tons  a  day  again.  Prices  re¬ 
main  unchanged. 


York  Metal  Market  Prices 


Dec.  II,  1929  Dec.  18.  1929 


Cents  per 


Cents  per 


Pound 

Pound 

Copper,  electrolytic. . 

18 

18 

Lead,  Ani.S.A  R. price 

6  25 

6  25 

Antimony 

85 

8| 

Nickel,  itiKot 

35 

35 

Zinc,  spots 

6  35 

5  85 

Tin,  straits 

39) 

40J 

.Aluminum,  99  perct. 

24  30 

24  30 

Census  of  Distribution 
Will  Be  Nation-Wide 

I'he  Department  of  Commerce  will 
.shortly  take  a  nation-wide  census  of 
distribution,  the  first  ever  attempted.  It 
will  cover  every  dealer  in  the  country. 
(Juestions  asked  will  cover  all  phases 
of  business,  including  volume  of  sales 
and  expense.  No  attempt  will  be  made 
to  arrive  at  profits.  Information  asked 
is  re(|uired  by  law  but  held  confidential 
by  the  Census  Bureau. 

Each  of  about  2,()0(),0(X)  wholesalers, 
retailers  and  others  will  be  asked  st»me 
200  (juestions.  Also,  several  (|uestionN 
about  distribution  will  be  asked  of  all 
manufacturers. 

“Distribution,”  says  the  Department 
«)f  Commerce,  “is  the  most  important 
problem  of  mcxlern  business.  Here  are 
the  great  possibilities  of  jjrofit  or  loss, 
and  increased  efficiency.  A  complete 
revolution  in  wholesaling  and  retailing 
practice  is  taking  place  unrler  our  eyes, 
i)Ut  the  problem  is  so  vast  and  our  in¬ 
formation  so  meager  that  the  extent 
and  direction  of  these  changes  is  only 
guesswork.  Greater  knowledge  of  tend¬ 
encies  and  conditions  as  they  now  exist 
is  needed  to  help  the  distributors  avoid 
inefficiency  and  to  keep  the  pace  with 
moflern  practices  in  manufacturing.” 

'file  enumeration  will  include: 

1.  A  count  of  the  number  of  distributors 
classified  geographically  by  kind  of  mer¬ 
chant  (retailer,  wholesaler,  agent,  etc.); 
class  of  business  (dry  giKKls,  hardware, 
etc. )  ;  volume  of  sales ;  and  character  of 
ownershij)  (individual,  corporate,  co-ojK-ra- 
tive,  chain,  etc.). 

2.  Volume  of  sales  classified  geographi¬ 
cally  by  classes  of  comiiKKlities ;  outlets ; 
etc. 

3.  Inventories;  date  of  establishment  of 
business ;  employees,  by  sex,  seasonal  varia¬ 
tion.  full-time  and  part-time  employment ; 
wages  and  salaries ;  rent,  interest  and  other 
expenses  paid ;  credit  and  installment  sales : 
receipts  from  service  oi)erations ;  etc.,  all 
these  classified  geographically  by  kind  and 
class  of  distributor,  size  of  establishment, 
and  with  each  other,  in  all  significant  com¬ 
binations. 
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I^ritish  Klcctrical  frade 
More  Successful  Abroad 

Althouj^h  in  tfit*  past  year  British 
electrical  manufacturers  have  secured  a 
record  nuniher  of  important  orders 
abroad,  domestic  trade  is  still  in  a  de- 
I)ressi*d  condition.  'I'he  fact  that  the 
industry  has  secured  export  contracts  in 
excess  of  those  for  any  previous  year  is 
due  to  the  increasijijj  speed  of  electrifica¬ 
tion  in  every  important  market  of  the 
world. 


Hastkkn 

'I'nKKK  is  little  chanjje  in  the  situ¬ 
ation  in  the  electrical  eiiuii)nient 
market  in  the  hiastern  district, 
with  the  exception  of  hrijihter 
jtrospects  for  early  transactions 
for  Id.SO  expansion  and  improve¬ 
ment  programs. 

l.\QuiRiE.s  for  this  account  up  to 
the  i)resent  time  are  of  minor 
character,  consiclering  the  large 
ai)propriations  planned  hy  utility 
companies  and  industrials  for 
such  work. 

'I'he  niH.K  of  immediate  husiness 
is  divided  between  central  stations 
.and  railroads;  industrial  demand 
is  (juiet. 

,\n  r-astern  steam  railnjad  has  given 
a  contract  to  a  New  York  maker  for 
substation  e(juipment,  including  switch- 
hoards.  motors  and  accessories  for  elec¬ 
trification  work,  to  cost  approximately 
$150.()()0,  and  a  second  award  to  the 
same  company  for  a  quantity  of  insula¬ 
tion  materials  to  cost  about  $3()().00().  A 
West  Virginia  steam  line  has  placed  an 
order  with  a  Pennsylvania  manufacturer 
for  switchboard  panels  and  apparatus. 
Inquiries  are  said  to  he  on  the  way  for 
oil-electric  locomotive  units  for  several 
roads;  the  Philadelphia  &  Re.ading  Rail¬ 
way  is  scheduling  the  purchase  of 
.ahout  100  multiple-unit  electric  steel 
passenger  coaches  in  1930,  e.ach  car  to 
weigh  ahout  140.000  Ih.  and  seat  84  pas¬ 
sengers.  Other  important  commitments 
will  he  made  hy  this  road  for  eciui])- 
ment  for  its  electrification  ])rogram. 

.\  manufacturer  of  high-tension  iiiMt- 


Britain  i>  now  engaged  in  carrying 
out  a  national  electricity  scheme,  and  in 
the  past  year  ahout  S.OOO.fKIO  hj).  of 
transforming  pjant  has  been  ordered  hy 
the  Central  Electricity  Board.  Two 
new  super-power  stations  for  this  scheme 
have  been  opened  at  Ham’s  Hall.  Bir- 
minghatn,  and  Portishead,  Bristcd.  with 
.in  aggregate  capacity  of  100,000  kw. 
Extensions  to  and  e(|uipment  of  five  new 
station^  under  the  scheme,  amounting 
to  3.'i0.0(K)  kw.,  have  al>o  been  carried 
out. 


lators  reports  .a  good  volume  of  incom¬ 
ing  husine>s  of  rather  widely  distributed 
character;  the  outlook  is  good.  ,\  power 
comp.iny  in  .South  .\ew  Jersey  has  con¬ 
tracted  with  a  New  \'ork  manufacturer 
for  a  (|uantity  of  transformers,  switch- 
gear  and  accessory  eiiuipment  to  cost 
close  to  $1()(),()()().  .\  central  station  in 
Ohio  has  jjlaced  an  order  for  automatic 
switching  equiiiment,  transformers, 
lightning  arresters  and  affiliated  ap- 
jiaratus  to  cost  $33,000.  A  large  jiro- 
ducer  of  coal  in  the  Pennsylvania  field 
says  th.'it  present  demand  from  power 
companies  is  the  heaviest  in  months, 
with  industrials,  as  well,  taking  in¬ 
creased  (juantities ;  mines  are  working 
at  twice  the  capacity  of  this  time  a  year 
ago.  A  manufacturer  of  industrial  mo¬ 
tors  reports  full  production  at  plant  in 
the  Middle  West,  with  orders  maturing 
at  a  rate  to  insure  this  basis  of  output 
for  some  weeks  to  come ;  the  outlook  for 
early  coitnnitments  for  spring  deliveries 
is  considered  excellent.  .Another  maker 
of  industrial  eiiuipment,  electric  welding 
apparatus,  says  th.at  husiness  is  satis¬ 
factory.  with  an  excejitionally  heavy  call 
from  the  oil  industry;  itniuiries  are 
holding  strong  and  some  sizeable  orders 
have  been  secured  for  January  de¬ 
liveries.  W’ire  and  cable  account  shows 
improvetnent ;  the  call  from  central  sta¬ 
tion  companies  is  heavier  in  volume,  as 
well  as  in  extent  of  orders.  -A  manu¬ 
facturer  of  electrical  instruments  in 
New  Jersey  states  that  general  demand 
shows  a  falling  off  during  the  jiast  few 
weeks,  with  radio  account  maintaining 
exceptional  activity.  .\  .Michigan  pro¬ 
ducer  of  electric  refrigerating  units  re- 
port>  goixl  husiness.  with  prosjiects 
Iiright  for  continuance:  shipments  dur¬ 


ing  .November  show  an  increase  of  more 
than  123  per  cent  over  the  correspond¬ 
ing  month  of  a  year  ago,  and  plant  i> 
running  on  a  capacity  liasis. 

CH N .ST R  UCT I O N  P RO J  ECT S 

K.  Hoe  &  Company,  New  York,  Iiave 
fded  plans  for  an  addition  to  printing  prt;,^ 
manufacturing  jilant  to  cost  $125,()()().  The 
( leneral  Electric  Company,  .Scheiiectadv, 
.N.  Y.,  will  build  an  addition  t<j  plant  at 
f  ort  W'ayne,  Ind.,  to  cost  $250,()0<),  'Hu- 
American  Cigar  Company,  New  N'ork,  has 
(lied  plans  for  a  factory  at  l.ouisville,  Kv., 
to  cost  $2.S0,000,  and  will  make  improve¬ 
ments  in  present  plant  at  that  place  to  cost 
$.st),(M)().  'fhe  Erie  Railroad  Company, 
New  York,  is  said  to  be  planning  the 
rebuilding  of  wheel  shoj)  and  other  shops 
at  Port  Jervis,  .N.  recently  destroved 
by  tire  with  loss  of  about  $1()(),(XM).  'j  he 
.American  Can  Company,  New  York,  is 
considering  extensions  and  imiirovements 
in  plant  at  Ogden,  L'tah,  reported  to  coh 
in  excess  of  $100,000.  The  W’estinghouse 
Electric  &  .Manufacturing  Company.  East 
I’ittsburgh,  Pa.,  has  awarded  general  con¬ 
tract  for  superstructure  for  first  unit  of 
proposed  factory  branch  and  distributing 
plant  at  Newark,  N.  J.,  to  cost  $700,0(10. 
The  (In Pont  V'iscoloid  Company,  Arlington. 
.N.  J.,  is  carrying  out  an  expansion  and 
im|)rovement  jirogram  at  non-shatterahle 
glass  plant,  reported  to  cost  $.S()0,()00. 
.Swift  Cdm])any,  Chicago,  Ill.,  will  build 
a  meat-packing  plant  at  Philadelphia,  l*a.. 
to  cost  $100,000.  'fhe  Charles  J.  Wchi. 
.Sons’  Conqiany,  Philadeliihia,  Pa.,  has  filed 
jdans  for  a  textile  plant  to  cost  $2.30,000. 
The  Coatesville  Boiler  Works,  Coatesvillc, 
Ba.,  contemiilates  an  addition  to  cost  ahmit 
$1()0.0()0.  'fhe  'fareiitum  .Steel  Corpora¬ 
tion,  'farentum.  Pa.,  will  begin  work  in 
January  on  a  plant  to  cost  $.300,000.  Th: 
Consolidated  Has,  I'ilectric  Light  &  Power 
Company,  Baltimore,  .\ld.,  jilans  extensions 
and  improvements  in  power  plants  and 
power  substations  to  cost  close  to  $1,00(M)0I). 
fhe  Bureau  of  Siqiplies  and  Accounts, 
Navy  Department,  Washington,  D.  C.,  will 
receive  bids  until  January  7,  for  77,()(M) 
feet  of  insulated  cable  for  the  New  York 
and  Mare  Island  navy  yards  (.Schedule 
2457)  ;  and  until  January  14,  for  30  motor- 
driven  ventilating  sets  and  .30  sets  of  spare 
Iiarts  for  the  Mare  Island  yard  (Schedule 
2469).  The  Potomac  Electric  Power  Com¬ 
pany.  Washington,  1).  C..  plans  pow'er 

substation  reported  to  cost  $2.3().0(M). 

Nev\  Fn gland 

He.wv  industrial  e<iuipment  In¬ 
terest  slackened  during  the  past 
week,  although  a  number  of  large 
(irojects  in  which  electrical  ma¬ 
chinery  will  he  re(|uired  during 
the  coming  year  are  being  consid¬ 
ered.  f)ne  of  these  is  a  43.000- 
kw.  generating  jilant  in  a  south¬ 
ern  location :  another  iticludes 
electrical  e<|uipment  for  a  large 
paper  mill  in  northeastern  .New 
England. 

Turbo-generator  sales  recently  re¬ 
ported  hy  one  prominent  manufacturer 
include  small  units,  one  of  which  was  ot 
2.30  kw.  and  another  000  kw.  .Small  mo¬ 
tors  are  in  fair  demand  and  scheduled 
materials  are  steady.  .A  slight  falling' 
off  in  demand  is  reported  for  thi'  month 
to  date.  Negotiations  for  electrical  heat¬ 
ing  furnaces  are  being  received. 

Outside  line  material  and  central- 


Market  Conditions 


'W^ 


J^>o 


ABL'.NDAN'f  R.VI.NE.AI.L  has  relieved  the  threatened  water 
famine  in  the  Pacific  Coast  area.  December  equipment  hiisi- 
X  JL.  ness  there  has  been  above  normal.  Elsewhere  throughout  the 
country  seasonal  slackness  exists.  Next  year’s  plans  are  most  en¬ 
couraging  hut  orders  therefrom  are  materializing  slowly. 

- -'I'llE  .Sol'THWEST  .\.M)  Mlimi.K  WeST  KEl'OKT  OKDKkS  of  at  least 

normal  proportions,  with  jirospects  of  better  business  early  in  1930. 

- New  ly.Ma-.x.M)  .\Ni)  the  .Soi'the.xst  keeokt  okdkks  numerous 

hut  individuallv  small. 
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station  supplier  are  quiet.  A  number  of 
nt\v  lines  are  projected,  one  of  vvliich  is 
a  4()-inile  transmission  line  for  north¬ 
eastern  Maine.  Electric  wirinj^  con¬ 
tracts  are  numerous  and  notably  sizable. 
Aniontr  these  is  one  recently  announced 
for  a  larfje  j^overnment  hospital,  several 
for  institutions  and  two  larj^e  commer¬ 
cial  huibliiiR  contracts.  Mercbandisinj? 
is  stron.tr.  Appliance  sales  are  sti'nin.tr 
.and  the  past  week,  according  to  one 
grouj)  (»t  pntminent  stations,  shows  25 
per  cent  increase  over  the  jirevious  year, 
ivith  cleaners,  irons  and  radio  particu¬ 
larly  active. 

C( )X.STRL’CTI()X  PROJPXTS 

(korpc  Lawley  &  Sons’  Corporation, 
Xeponsct.  Mass.,  plans  rcl)uilding  of  ship- 
biiildintr  j)lant  recently  destroyed  by  fire 
with  loss  of  $10(),0()().  United  States  Ruh- 
Ikt  (  oinpany.  Providence,  R.  I.,  has  filed 
plans  ff)r  two  additions  to  factory  to  cost 
!  $100, (KK).  Xew  York,  Xew  Haven  &  Hart- 

j  ford  Railroa*!  Company,  X’ew'  Haven, 

j  (,'onn..  plans  power  plant  for  shop  service 
to  cost  more  than  $400, (KK). 

Pacific  Coast 

Dkcember  business  in  the  South¬ 
ern  section  of  the  Pacific  district 
is  excellent  in  every  electrical 
branch,  especially  in  buying  by 
power  companies.  Motor  and  ap¬ 
paratus  sales  in  .Seattle  and  Puget 
.Sound  cities  continue  light. 

0^•TIMIs^f,  however,  prevails  as 
indications  for  good  business 
next  year  are  bright,  particularly 
from  central-station  and  indus¬ 
trial  sources. 

Ru'iness  includes  $25,000  worth  Gen¬ 
eral  hdectric  reactors.  $60,(M)0  worth  of 
W'estinghouse  transformers  for  centnil 
Californi.'i  distribution.  f*)ur  carlo, 
pole  line  hardware  for  San  Jo.'uitiin 
Yalley,  two  carloads  bare  copper  wire, 
$4,(M)0  worth  of  ground  rods  and  heavy 
stock  orflering  of  high-tension  tubes, 
construction  tools  and  lead-covered 
cable.  Portland  reports  a  $4,0()().(HK) 
power  company  biulget  for  P).50,  based 
largely  upon  a  46,(K)0-hp.  steam  turbine 
plant  in  Portland  |)roper  and  .i  4().(KK)- 
hp.  hydrti-electric  i)l,'mt  on  the  Clacka¬ 
mas  River.  d'he  outstanding  order 
covers  $2(K).()(I0  worth  of  jxnver  trans¬ 
formers,  for  .San  Joaquin  \’alley  installa¬ 
tion.  Itiflustrial  m.achinery  business  in¬ 
cludes  a  dOO-bj).  (ietteral  Electric  motor 
and  e(|ui|)ment  valued  at  $4.(KK)  for  a 
hiinher  camj)  in  the  redwood  belt, 
$2(I.(KM)  worth  of  W'estinghouse  ele¬ 
vator  motf)rs  and  e(|uipment  for  a  Los 
Angeles  steel  company,  $.35,()()()  worth 
ot  W’estinghouse  mine  hoist  e(|uipment 
for  Arizttna  ami  one  carload  of  rigi<l 
iron  conduit  for  a  signal  company. 
Lighting  business  has  improved.  Retail 
Stores  report  very  late  but  also  very 
heavy  buying,  retail  prices  are  fairly 
firm  and  railroad  buying  is  reaching  a 
new  high. 

(^)rders  in  the  T’uget  .Sound  area  in¬ 
clude  one  from  a  timber  company  at 
Everett  for  approximately  $40,000 
worth  of  motors,  ranging  from  5(K)  bj). 
down  and  contracts  are  expected  to  be 


let  early  in  January.  One  jobber  re¬ 
ported  the  sale  of  twenty  machines  from 
75  bp.  down  to  a  sawmill  and  wo<xl- 
working  plant;  another,  three  L250-kva. 
transformers.  25  15-kva.  transformers 
and  about  ten  motors  from  40  bp.  down; 
another  order  was  for  four  200-bp.  mo¬ 
tors  to  an  Oregon  sawmill  and  another 
eight  macliines  from  200  bp.  down  to  a 
pulp  and  paper  mill.  The  city  of  Seat¬ 
tle  bought  two  L2(K)-amp.  oil  circuit 
breakers,  some  glass  insulators  and  car¬ 
riage  bolts  and  will  shortly  call  for  bids 
for  about  $2,000  worth  of  300,000-  to 
750,000-circ.niil  asbestos-covered  station 
cable.  1  he  city  of  Seattle  on  December 
20  will  open  bids  for  32  cast-iron  li.gbt 
standards  costing  about  $.50  each. 

CO X S T  R UCT I O X  P R( ) J  ECT S 

Pacific  Gas  &  Electric  Company,  San 
Francisco,  Calif.,  will  install  an  ornamental 
lighting  system  at  Auburn.  Calif.  Los 
Angeles,  Santa  Cruz,  Xorth  HollywrxKl 
aiul  Se.ibastopool,  Calif.,  an<l  Hood  River 
and  Pendleton,  Ore.,  plan  ornamental  light¬ 
ing  .systems.  Hoard  of  Control.  Tacoma, 
W'ash.,  will  receive  bids  until  January  2, 
for  transformers,  switchboards,  instruments, 
etc.,  for  Cushman  Project  Xo.  2.  Tacoma, 
W’ash.,  contemplates  a  steam-operated  elec¬ 
tric  power  plant  for  auxiliary  service  to 
cost  more  than  $100,(H)0.  Inde])endent 
Petroleum  Conii)any.  Tacoma,  W^-lsh.,  plans 
oil  storage  and  distributing  plant  to  cost 
$100.(KK).  ^fc(ioldrick  Lumber  Company, 
Si)okane,  Wktsh.,  will  carry  out  an  expan¬ 
sion  and  improvement  program  to  cost 
$1(K),00().  Idaho  Power  Company.  Boise, 
Idaho,  is  arranging  expansion  and  improve¬ 
ment  program  in  power  plants  and  trans¬ 
mission  lines  to  cost  more  th.an  $,5(K),0(K). 
University  of  Utah,  Salt  Lake  City.  Utah, 
is  asking  bids  until  December  27  for  a 
1.50-hp.  reaction  turbine,  80-kw.  generator 
and  complete  auxiliaries  for  new  hydraulic 
lalx)ratory  building.  Southern  ('olorado 
Power  Company,  Pueblo,  Colt>.,  plans  ex¬ 
tensions  and  improvements  in  jjower  plants 
at  Pueblo,  Skaguay  and  Canon  City,  Colo., 
to  cost  about  $1.5(j,000. 

Southwest 

BoTir  inanufacturers  and  jobbers 
re|)ort  a  marked  increase  in  sales 
during  the  pa^t  week  atul  predict 
that  Decetnber  will  show  a  goo<l 
volume  of  business  in  all  elec¬ 
trical  lines. 

The  following  orders  for  m.tcbinerv 
and  e(|uipment  have  been  placed ;  A 
2.000-kw.  turbo-generating  unit  with 
jet  condenser  for  an  industrial  plant, 
to  co't  $5().(K)0;  tmderground  cable 
amounting  to  $35,(KK);  wire  conduit  and 
fittings  to  cost  $8,000  were  ordered  for 
a  new  factf)ry  fin  the  Illinois  side  which 
is  to  make  electrical  conduit ;  substation 
and  ef|uii)ment  costing  $16,000  for  a  fire 
brick  factory;  poles,  cable  and  fixtures 
for  two  white-wav  jobs,  each  to  cost 
$6.(K)0. 

COXSTRUCTIDX  PROJECT.S 

St.  Louis,  Mo.,  will  soon  take  bids  for 
a  vocatitmal  high  school  to  cost  $*>(K),(KK). 
Joplin,  Mo.,  is  said  to  plan  installation 
of  f1o(Kllighting  system  and  beacon  lamps 
at  municipal  airi)ort.  Tulsa,  Okla.,  plans 
signal  system  for  fire  department  to  cost 
more  than  $4(K).(KK).  'rulsa,  Okla.,  plans 
installation  of  floodlighting  system  and 


beacon  lamps  at  municipal  airport  to  cost 
$()(K),(X)0.  Swift  &  Company,  Chicago,  Ill., 
meat  packers,  etc.,  will  pnxreed  with  super¬ 
structure  for  a  prrKluce  plant  at  Ardmore, 
Okla.,  to  cost  $150,000.  Camden,  Ark., 
contemplates  an  improved  lighting  system 
on  all  principal  streets.  Central  Power  & 
Light  Company,  San  Antonio,  Tex.,  has 
authorized  construction  of  transmision  line 
from  Marfa  to  Fort  Davis,  Tex.  Port 
Arthur,  Tex.,  plans  floodlighting  system 
and  beacon  lamps  at  proposed  municipal 
airport  to  cost  $500,(K)0.  Louisiana  Power 
&  I.ight  Company,  Xew  Orleans.  La.,  con¬ 
templates  extensions  in  transmission  lines 
to  cost  more  than  $25(),(K)0.  Beaird  Cor¬ 
poration,  Shreveport,  La.,  contemplates 
extensions  and  imi)rovements  in  welding 
plant  to  cost  $10().(i(K). 

Middle  West 

Ret.me  trade  has  felt  the  stimu¬ 
lation  of  holiday  buying  with  the 
resulting  increase  in  sales. 

R.\ii,R().\I)  e(iuipnient  purchasing 
has  been  a  valuable  factor  in  es¬ 
tablishing  fav«)rable  conditions 
and  it  is  expected  that  the  rail¬ 
roads  will  continue  with  their 
proposed  expenditures. 

Ei.ectric.m.  industry  continues 
optimistic,  although  conservative, 
toward  future  business  with  a 
large  amount  of  work  contem¬ 
plated. 

'I'bere  has  been  a  gocxl  demand  for 
major  apparatJis  with  a  sustained  de¬ 
mand  for  distribution  e<iuipment.  Some 
of  the  interesting  onlers  placed  tbi> 
week  include  one  for  extension  of  pres¬ 
ent  substation  to  cost  $45,000,  one  for 
820  'rbonqjson  meters  5  to  6,0(M)  amp. 
capacity.  60  current  transformers  100  t(» 
2.(M)0  amp.  cai)acity  and  several  con¬ 
struction  orders  aggregating  $60,000. 
Jobbers’  sales  so  far  this  month  are  uj) 
to  expectations.  Present  figures  itidi- 
cate  a  large  holiday  season  with  a  good 
demand  for  electrical  merchandise  of 
every  description. 

C( )  X  ST  R  UCT  I O  X  PROJECTS 

Milwaukee  bdectric  Railway  &  Light 
Company,  Milwaukee,  Whs.,  has  plans 
maturing  for  adclition  to  steam-oiK-rated 
electric  power  plant  to  cost  $4.(MK).(HK), 
.Manjuette  University,  .Milwaukee,  W’is., 
contemplates  engineering  building  on  the 
campus,  estimated  to  cost  $700.(KK).  Little 
Wolf  Power  Company,  Xew  London,  Wis., 
plans  early  construction  of  bydro-electri.- 
power  i)lant  on  Little  Wolf  River  to  cost 
$.L5(>,(KK).  Hayes  Body  C.'orporation,  Grand 
Rapids,  .Mich.,  plans  addition  to  automo¬ 
bile  IxmIv  ])Iant  to  cost  $2(K),(KK).  Packard 
Motor  Car  Company,  Detroit,  Mich.,  plan> 
multi-story  service,  repair  and  sales  build¬ 
ing  at  Cbicago,  111.,  to  cost  $125,(KK).  .St. 
Joseph  Electric  .Steel  Castings  Company, 
.St.  Jose|)h,  Mich.,  i)lans  ex|)ansion  and 
imi)rovement  program  to  double  present 
cajiacity  t«)  cost  $I(KMMK).  Homer  Furnace 
Company.  Coldwater,  .Mich.,  plans  rebuikl- 
iiig  of  portion  of  heating  e«|uipment  manu- 
fcicturing  plant  recently  destroyed  by  fire 
with  loss  of  $250,(KK).  Litpiid  Carbonic 
CompaJiy,  Chicago.  III.,  plans  bottling  ma¬ 
chinery  manufacturing  plants  at  Los 
.Angeles,  Calif.,  and  Seattle,  Wash.,  re- 
I)orted  to  cost  $2(K),(K)0.  International  Har¬ 
vester  Company,  Chicago,  Ill.,  will  s<K)n 
begin  erection  of  fact<»ry  branch  and  dis- 
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tribtitiiiR  plant  at  San  Antonio,  Tex.,  to 
cost  $]()0,()(X).  City  CiRiit  Company,  Fort 
Wayne,  Ind..  plans  extensions  and  improve¬ 
ments  in  i)Iant  aiul  system  to  cost  $.3fK).00(). 
.American  Steel  &  Wire  Com])any.  Cleve¬ 
land,  ( )liio,  will  make  extensions  and  im- 
j)ro\emenfs  in  local  XewhurK  jilant  to  cost 
$10.(KK),(KK).  Kejnihlic  Stamping  it  l‘'namel- 
inj;  Company,  Canton,  ( )liio,  jjlans  expan¬ 
sion  and  impnjvements  in  jiiant  to  cost 
more  than  $150, (KK).  Toledo,  ( )hio.  plans 
central  station  for  jiolice  and  fire  .ilarm 
systems,  estimated  cost  $3(K),()(K).  Minnesota 
\  alley  Canniii}'  Cf)mj)any,  Blue  Fartli, 
.Minn.,  plans  addition  to  cost  $425, (K)0. 
.Mont.'ina- Dakota  I’ower  Company,  .Min- 
nea|)olis,  Minn.,  contemi)lates  steam-oper¬ 
ated  electric  jxiwer  |)lant  at  Williston, 
.\’.  I).,  to  cost  $250.()()0.  Chicago,  Bnr- 
linutftn  (Jiiincy  Railroarl  Company, 

(  liicaKo,  111.,  plans  enlargement  of  stock- 
car  Iniildiim  i)lant  at  Omaha,  Xeh.,  to  cost 
$2(K(,(KK).  and  will  hnihl  a<lflition  to  hox 
car-hnildinn  jjlant  at  Lincoln,  Xeh..  to 
cost  more  than  $1(K).000.  Iowa  Railway 
X-  l.ipht  Corpf)ratif)n,  Cedar  Rapids.  Lwa. 
plans  hyflro-electric  power  plant  to  cost 
$1,7(K),(K)0. 

Southeast 

F.xcf.pt  in  few  instances  orders 
of  ontstanditif^  si/e  have  dried 
tij).  The  volume  of  small  onlers 
is  satisfactory  and  },a*neral  hnsi- 
ness  is  about  as  normally  ex¬ 
pected  in  this  [teriod  of  the  year. 

.\  central  station  in  Lotiisiana  or¬ 

dered  st reel -lif^ht ill},'  etjuipment  amotitit- 
iti},'  to  $25,000  and  this  is  the  only 
lar},'e  order  reported  for  the  week.  A 
( 'i«-or}'ia  comi)any’s  distrihution  and 
sm;dl  jtower  transformer  purchases  a}?- 
},'re}'ated  $10,6(K).  while  its  insttlator 
orders  totaled  apitroximately  $0,(K)0. 
Hot  dip  }'alvanized  conduit  amotmtiii}' 
to  $X,500  was  also  ordered  in  Cieor}'ia. 
Some  other  central-station  orrlers  were 
for  $5,200  worth  of  street-li}'htin}' 

e(|uipment.  $2,000  of  distrihution  trans¬ 
formers  and  $1,800  of  creosotefl  pine 

poles. 

liujuiries  arc  out  on  four  6,607- 
kva.  transformers  ftir  installation  in 

Cieor}'ia.  Two  orders  amountiti}'  to 
$6.(K)0  each  were  placed  hy  Louisiana 
jilants  for  industrial  and  substation 
e(|uipment  in  connection  with  I'as  and 
oil  development  activities. 

COXSTRUCTIOX  RROJIXTS 

.Shenandoah  River  Power  Comiiany, 
i  larrisonhurf',  \'a..  is  arranj'iii}'  plans  for 
hydro-electric  jiower  ])lant  on  .Slienandoah 
River  to  cost  more  than  $500, (K)().  Harpers 
I'erry  hdectric  &  Power  Company,  Harpers 
I'erry,  W.  \'a.,  plans  extensions  in  trans¬ 
mission  lines  and  distrihutin};;  system  to 
cost  $150,000.  Tennessee  ICastern  h'lectric 
Company,  Johnson  City,  Tenn.,  ])lans  ex¬ 
tensions  in  transmission  lines  and  dis- 
trihntiii}'  system  to  cost  more  than  $00,000. 
I'irestone  Tire  &  Ruhher  Company,  .Akron, 
Ohio,  plans  factory  branch  and  distrihutiii}' 
plant  at  Xashville,  Tenn.,  to  cost  $200,000. 
Watertown,  Tenn.,  plans  a  mnnici])al  elec¬ 
tric  lifilitinR  plant.  Birmingham,  .Ala., 
contemplates  installation  of  floodlighting 
system  anrl  beacon  lamps  at  projiosed 
mnniciiial  airport  to  cost  $1,000,000. 
Tami)a.  Fla.,  contemplates  installation  of 
floodlighting  system  and  beacon  lami)s  at 
municipal  airport  to  cost  about  $700,000. 


A  GROUP  of  nineteen  wholesale  elec¬ 
trical  supply  comI)anie'^  dointf  a  total 
annual  business  of  $60.(KK),()0t),  with 
branches  in  60  cities,  have  been  organ¬ 
ized  hy  the  Westinghouse  h'lectric  &• 
.Manufacturing  C(mij)any  into  a  single 
system  under  the  name  of  the  Westing- 
lifuise  h'lectric  Supply  ('om|)any. 

'I'he  new  system  includes  the  follow¬ 
ing  units : 

.Alpha  Flectric  O.'inpany,  Xew  York  City 
and  I'roftklyn  :  Commercial  h-lectrical  .Sup- 
])ly  Com|)any,  St.  Louis  and  .Memphis; 
Commercial  hdectric  .Sui)i)ly  Company,  De¬ 
troit,  firand  Rajjids  and  Flint;  h'lectric 
Ai)pliance  Comjjany,  Dallas,  Houston, 
'I'ulsa,  .San  .Antonio,  Harlingen  and  t)kla- 
homa  (  ity  ;  I'olx-s  .Sujjply  Company,  Port¬ 
land  and  .Seattle;  h'ohes  .Sujjply  Coin|)any 
of  California,  San  Francisco  and  Oakland; 
h'ohes  .Su])ply  Comi)any  of  .Montana,  P.utte 
and  Spokane;  fireat  Xorthern  h^ectric 
Apidiance  Company,  St.  Paid,  Dnluth,  .Min- 
neaiKilis,  Fargo;  11.  (^  Roberts  IHectric 
.Sup])ly  Company,  Philafleh'hia,  lialtimore, 
Washingtf)!),  Wilmington,  Reafling,  York, 
.Allentown  and  Trenton;  H.  C.  Roberts 
h'lectric  .Sui)ply  ('omi)any,  Inc.,  .Syracuse, 

I  'tica,  .Albany  and  P.ingliamton ;  Illinois 
h'lectric  (ompany,  Chicago  and  Peoria; 
Illinois  hdectric  CA>m])any  of  (alifornia, 
Los  Angeles,  Long  Beach,  Phoenix;  Julius 
Aiulrae  &  Sons  C')mj)any,  Milwaukee, 
W'aterloo,  Madison,  Des  .Moines  and  .Mason 
City;  McCiraw  Division  of  Julius  .Andrae 
Sons  Company.  Omaha  and  Sioux  City; 
Xewark  h'lectrical  Supj)ly  ('ompany,  Xew- 
ark  ;  Pierce  Flectric  Com|)any,  Jacksonville, 
'I'amiia  atifl  Miami;  Frner  h'lectric  Com- 
Itany,  (leveland;  F.  Itissell  ('ompany, 
Toledo;  X'arney  Electrical  .Supjily  ('om- 
pany,  Indianapolis  and  Evansville;  Wet- 
more-.Savage  Electric  .Supply  Company. 
Boston,  B;ingor,  Providence,  .Sj)ringtield, 
Wt)rcester. 

Previous  to  the  reorganization,  these 
companies  were  r)wned  hy  the  Westing- 
house  ('ommercial  Investment  Companv, 
a  sul  )sidiary  f)f  the  Westinghouse  FJec- 
tric  &•  Manufacturing  Company,  hut 
couflucted  business  under  their  f)wn 
names  and  with  their  own  corpr)rate  or¬ 
ganization. 

One  f)f  the  objectives  of  the  new 
system  is  to  secure  greater  efficiency  in 
the  distrihution  of  electrical  products 
and  to  this  end  central  reserve  ware¬ 
houses  are  being  established  in  Boston, 
.Xew  ^’ork  City.  .Syracuse,  Philadelphia, 
d'ampa,  i)etroit.  Indianapolis.  Chicagf). 
St.  Paul,  .St.  Louis.  Dallas.  Los  Angeles. 
Portland,  Ore.,  anrl  .Seattle,  which  will 
serve  all  of  the  sixty  houses  anrl  will 
make  available  for  rjuick  rlelivery  a 
hroatler  line  of  merchanrlise  than  it  has 
been  prrssihle  tr)  carry  in  the  inrlivirlual 
warehouses.  All  houses  will,  however, 
continue  tr)  carry  all  electrical  anrl  rarlio 
merchanrlise  in  general  demanrl,  as 
heretofore. 

The  new  plan  of  organization  also 


makes  possible  the  more  efficient  h.-m- 
rlling  r)f  the  reriuirements  of  natir)nal 
customers,  such  as  the  large  utility  crxii- 
jranies  and  industrial  organizations, 
which  rerjuire  service  in  a  number  r)f 
cities  hut  which  frerpiently  jrurcliase 
thrr)ugh  one  central  puchasing  office. 
h'r)r  this  purprjse  the  Westinghouse 
hdectric  .'sufrffly  will  maintain  general 
s.-iles  rrflices  at  the  Xew  ^’r)rk  head- 
rjuarters  anrl  at  20  .Xr)rth  Wacker  Drive, 
( ’hicagr). 

d'he  headr|uarters  offices  of  the  West¬ 
inghouse  hdectric  Sup])ly  Cr)mi)anv  are 
Irrcaterl  at  15t)  Broarlway,  .Xew  S'ork. 
'I'he  r)f'ficers  are  .A.  W.  Robertson,  chair¬ 
man  r)f  the  hoarrl,  anrl  Walter  Cary, 
irresirlent.  I'he  r)i)erating  executives  are 
|r)hn  J.  Gihsrm,  vice-president;  B.  \\. 
Clark,  general  manager;  A.  J.  .Selzer. 
rlirectr)r  r)f  sales  anrl  purchases;  Walter 
Dick,  aurlitor,  and  W.  J.  Jockers,  gen¬ 
eral  sales  manager. 


'I'l  \i  K-(  )-.S  r.\-|  Cr)\TRr)i.s  CrrvP.ANY 
has  recently  crrmpleted  two  new  wings 
in  its  plant  ;it  I-ilkhart.  Inrl.,  thus  arirling 
76.(K)6  adrlitiruial  srjuare  feet  r)f  sp.ice. 
Prrrrhfctirrn  rlemands  since  the  summer 
constantly  have  callerl  fr)r  increase^  in 
the  wr)rking  frrrce. 

.Skrvki.  S.m.ks,  In'c.,  announces  the 
apprrintment  r)f  h'.  P.  Shea  as  assistant 
sales  manager  of  Servel  hdectric  refrig- 
eratir)fi  with  headr|uarters  at  Evansville. 
Mr.  .Shea  was  crrnnected  with  the  Crrpe- 
lanrl  Refrigerator  ('ompany  hefrrre  enter¬ 
ing  the  emplrry  of  .Servel  in  1628  as  a 
divisioti  manager. 

I’.  .S.  lu.KCTRIC.M.  MANUF.ArTURINO 

C'o.M i’.\.\Y,  rjutgrr)wing  its  manufactur¬ 
ing  t|uartcrs  locaterl  in  Errs  Angeles, 
has  increased  its  administratirrn  anrl 
engineering  rlepartments  hy  the  arlrlitirrn 
of  anrither  wing  and  new  ef|uipment 
has  been  installerl  so  that  the  prorluc- 
tir)n  r)f  S.  mr)tors  has  been  increasetl 
ai)prr)ximately  50  per  cent. 

CiK.XKR.M.  RkFRACTORIES  CoMI’ANV. 
Philarleli)hia,  Pa.,  has  recently  apprrinted 
the  Harris  Pump  &  .Supi)ly  ('rjinirany, 
.M6-21  h'irst  .Avenue,  Pittsburgh,  Pa.,  as 
its  high  temperature  cement  rlealer  rep¬ 
resentative  in  the  Pittsburgh  rlistrict. 
Its  territr)ry  will  cover  the  western  half 
r)f  Pennsylvania,  going  as  far  <‘a^t  as 
Williamport.  It  will  also  errver  the 
northern  jrart  of  West  Virginia,  going 
as  far  west  as  Tyler  County  anrl  east  to 
llarrly  C'r)unty.  It  will  also  include  the 
eastern  edge  of  Ohio,  covering  the 
counties  of  Trumbull.  Mahr)ning.  Coluin- 
hiana,  Jeffersr)n  anrl  Belmrmt.  It  will 
also  inclurle  the  western  enrl  r)f  .Mary- 
lanrl,  cr)vering  the  counties  of  (-arrett 
anrl  .-Xlleghany'. 
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New  Equipment  Available 


Heavy-Duty 
Hi.i^h-Tension  Fuse 

A  new  line  of  hij?h-tension  fuses  in 
which  the  insulator  units  are  inter- 
chanf'eahle  with  the  previous  lines  of 
hiKh-teiision  eciuipinent  is  announced  hy 
file  1-ine  Material  Company,  South 
Milwaukee.  W’is.  These  fuses  are  made 


% 


% 


If 


in  ratings  of  7.500  volts  and  15.000 
volts,  with  a  maximum  nitinjf  f)f  100 
am]).,  and  are  also  made  in  ratinj^s  of 
25,000  volts  and  57,000  volts,  up  to  and 
includin^^  50  amp.  maximum  ratinj^. 

The  new  line  differs  in  ^^eneral  con¬ 
struction  from  the  previous  line;  the 
catch  for  lockinjif  the  cartridj'e  iu  the 
closed  position  prevents  hlowintj  the 
cartridfje  out  of  contact  on  a  heavy 
short  circuit.  'I'he  catch  is  held  hy  ;i 
hronze  sprinj'  anti  cannot  he  disenj^aj^erl 
except  hy  hritif^iufj  the  rinj^  handle 
downward.  The  mountinjr  is  made  from 
jtalvanized  steel  channel  drilled  at  each 
end  for  two  mountiiiff  holts.  The  con¬ 
tact  clips  are  of  cftjtper  with  the  otiter 
reinforcing^  i)ho>phor  hr»)nze  clips.  This 
insiires  ample  and  uniformly  distrihuted 
pressure. 


file  top  contacts  are  full  tloatinj?,  while 
the  lower  contacts  are  fixed,  whicli  com- 
|)ensates  for  cartridjje  variations,  ac- 
corrlinj^  to  the  manufacturer. 


Cell- fype  Capacitor 
as  Power- Factor  Corrective 

To  meet  the  iucreasiiipf  demand 
for  i>ower-factor  corrective  devices, 
the  IMectric  Machinery  Manufacturiii}; 
Comiiany  of  Minneajiolis  has  developed 
.'ill  imjiroved  line  of  cell  type  cajiacitors. 
rile  iv.M  capacitors  are  available  for 
standard  voltaj^es  and  fre(|uencies  and 
for  sin}.(le-,  two-  or  three-phase  circuits. 

Ivach  cell  contains  nine  cajiacitor  rolls 
and  is  a  complete  unit.  I'lie  desireil 
kva.  is  obtained  hy  connecting:  the  re- 
<)uired  iiumher  of  cells  in  parallel,  file 
cajiacitor  “working:  units”  are  wound 
in  cylindrical  form,  with  interleaviii}' 
layers  of  hijjh-pfrade  tissue  and  alumi¬ 
num  foil.  After  treating  and  imprejj:- 
natiiif^,  the  rolls  are  rijjidly  mounted  on 
a  suiijiortiiif'  rack  and  sealed  under  oil 
in  a  welded  sheet  steel  cell,  'file  rack 
moimtini;  of  rolls  prevents  any  undue 
mechanical  jiressure  on  the  jiajier  and 
allows  free  circulation  of  the  oil.  I‘';ich 
roll  is  jirovided  with  a  cut-out,  so  that 
the  injury  of  the  unit  roll  will  not  in- 
terriijit  the  ojieration  of  the  cajiacitor. 

'fliree  frame  styles  for  cajiacitor  units 
are  used,  dejiendinj'  ujioii  the  ratinjr  of 
the  cajiacitor.  Cajiacitors  .50  kva.  and 
over  are  mounted  in  double-deck  stands, 
h'or  cajiacitors  under  .50  kva.  sinjjle- 
deck  stands  or  frames  are  used.  Indi¬ 
vidual  cell  tyjie  cajiacitors  for  small 
imiuction  motor  correction  are  fre- 
rjuently  furnished  where  indivirlual  mo¬ 
tor  correction  is  desired.  .Stands  of 
welded  sjeel  aiij^le  ;md  T-h:irs  fortn 
sujijiortin^'  stnicture  for  c.ijiacitor  cells. 


The  illustration  shows  a  standard  cell 
for  three-phase  or  single-phase  ojiera¬ 
tion  on  the  left,  and  on  the  right  a 
.5ti0-kva..  2.300-volt,  three-jihase.  fiO- 
cycle,  cell  type  capacitor  for  indoor  use. 


Insulating  Pole-Top  Switches 

For  insulating  the  moving  shafts  of 
gang-ojierated  pole-top  switches,  the 
Champion  Switch  Comjiany,  Kenova, 
West  V'a..  has  develojied  the  high- 


strength  jiorcelain  unit  shinvn.  To  the 
ujijier  and  lower  surfaces  are  secured 
littiugs  which  can  he  readily  attacherl  to 
the  switch-ojierating  pijie. 

( jroup-Control  Rocking- 
Insulator  Disconnect 

The  Pacific  IMectric  Manufacturing 
t'orjioration  of  San  Francisco  an¬ 
nounces  its  new  tyjie  “S”  switch,  which 
is  a  develojimcnt  of  the  standard  tyjie 
"K”  switch. 

The  outstanding  imjirovement  in  the 
tyjie  “.S”  ilesign  is  the  new  rocker  hear¬ 
ing  and  rocker  shaft  mounting,  a  dis¬ 
tinct  imjirovement  and  a  feature  jios- 
sessed  hy  no  other  rocker  switch  de¬ 
sign.  according  to  the  manufacturer. 
I'he  shaft  in  this  design  <loes  not  jiass 
through  the  hearings,  hut  is  bolted  in 
jikice  after  the  switch  units  are  installed. 
'I'he  switch  units,  therefore,  can  he 
hoisterl  in  jiosition,  assembled  and  re.ady 
to  ojierate. 

Ineijualities  of  supjiorts  or  insulator 
variations  can  he  simjily  etjualized  in  the 
three  units,  fhe  shah  acts  as  a  counter¬ 
weight  to  the  insulators,  and  as  the 
hearing  areas  are  small  the  switch  oji- 
enites  with  remarkable  smoothness  ami 
ease,  the  jiowerful  leverage  of  the  con¬ 
trol  easily  cracking  away  any  ice  or 
'leet.  A  non-ferrous  jiin  in  the  rocking 
member  turns  in  a  free  galvanized  hole 
in  the  rocker  hearing,  thus  eliminatiug 
lubrication.  'I'his  switch  is  e<|uipfK*rl 
with  self-.'iligning  full-tloating  contacts 
like  other  Pacific  Flectric  .M.inufactur- 
ing  ( ’orjioration  switches. 
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(Isnufcl  Xoveriilx-r  lit,  Ilt2It) 
l,7;!<;.0:i7.  ISdx  ;  .1.  .1.  Ski<’k- 

liiria,  liuff:ili>,  X.  Y.  App.  fllt-tl  Jutl<j  17, 

1  :t2i;. 

I,7:5<>,101.  STOIlAOB-IiATTKItY  SKPAKATOK 
ANI>  llCTAINKIt  ;  W.  H.  StOMC,  W'eh.sltT, 
Mass.  Apl».  lilisl  S<‘pl-  1*>.  l'J2t>. 
l,7:it>,  1  1 ,7.  .STdUAt;^  llATTKitv  <>)VKU  ;  II. 

Ford,  I'hiladolpliia,  i’a.  Ajtp.  tllcil  June 
:{(),  i;t25. 

1.7. ‘!*i,  1 1  tj.  Fim.ino  Ve.st  Hna-'CTirRH  for 

Stijkaok  IlATTi-aiiKH  ;  H.  Ford,  Philadel¬ 

phia,  I’a.  App.  Hied  March  2H,  iy2t). 

1.7. {i;,l  2f!.  lO.VlTIOX  llKVICE  FOR  FUKIx- 

SiJfi'i.v  ItKViCE.s;  S.  *1.  Miller,  l>js 

Ali>,'eles,  f.’alif.  App.  flleil  Feh.  11,  11>2*:. 

1.7. H),121t.  Fi.KxrTRiCAR  SwiTtai  ;  L.  A.  M. 

I’hela!!,  Helolt,  Wis.  App.  tiled  Dec.  1, 

1 1»22. 

l,7:!f>,l  4.">.  Fastk.vi.vo  for  Thrkadle.ss 
I’li'Ks;  K.  K.  Aixlersoii,  Kvaiiston,  111. 
App.  tiled  April  2(t,  1H2S. 

1,7:{*>,148.  Ki-wtric  Stkam-Prehsin'o  Ap- 

I'Manck;  (’.  A.  Brewer,  Darien,  Conn. 
App.  tiled  Sept,  l.'j,  llt2t>. 

1.7. {t).l  4'.t.  CtJ.NDiaT  Fitti.n'o  ;  R.  P.  Dun- 

tnire,  Frie,  Pa.  App.  tiled  Oct.  31,  1925. 

1,73(1,150.  Conduit  Fitting  ,  It.  P.  Dun- 

mire  and  D.  K.  Kellogg,  Erie,  Pa.  App. 
tiled  Oct.  30,  192:). 

1,730,1,52.  Toooi.k  SwnxiH  :  O.  H.  Frank, 
Brooklyn,  .X.  V.  Apj).  tiled  Aug.  0,  1927. 
1,730,154.  Pipe  CoNNKCTi-ni ;  \V.  Ooetzel- 

nian,  Chicago,  111.  App.  lileil  Feh.  20, 
1920. 

1,730, P.tX.  Kiaxa-Rif  (Mrcuit  Maker  and 

BicMAKi-nt:  A.  P.  Holden,  ano  P.  .Morgan, 
Tfironto,  Out.,  Can.  Aiip.  tiled  June  29, 
192.5. 

1,730,21  1.  Oil,  Wei.l  Heater;  J.  A.  Miller, 
Chicago,  III.  App.  tiletl  ()<'t.  20,  1927. 
1,730,217.  lOiaxTRic  Co.ntact  i.n  RaIU 
Joi.nts  ;  C.  Pascal,  Montreal,  Quebec, 
Can.  App.  tiled  .\ug.  30,  1922. 
l,73(i.209.  Ski’arahle  Fli-x’triuai,  ('onnec- 
TBR ;  A.  D.  Lawrence,  Cleveland,  O.  App. 
tiled  Sept.  29,  192.3. 

1,730,285.  iNDiCATi.vo  PuiJ,  Socket;  H. 
Huhhell,  Bridgeport,  Conn.  App.  tiled 
Sept.  21,  1920. 

1,730,323.  SvNCHRo.vous  Drivi.no  Dkntcb; 
S.  .\.  .Murdock,  Dos  Angeles,  Calif.  App. 
tiled  July  3(1,  i;i25. 

1,73,0,309.  Fi,e<*tricai,  Switchi.no  Mea.ns; 
J.  Sachs,  Hartford,  Ctnin.  App.  tiled 
.Inly  29,  1922. 

1.730.370.  I.NCl.osKD  Ki.tx'TRic  .SwiTc  I  ; 
.1.  Sachs,  Hartford,  Conn.  .Vpp  tiled  .\iig. 
7.  1923. 

1.730.371.  Automatic  Cir(;uit  Breaker; 
J.  Sachs,  West  Hartfonl,  Conn.  Ajtp. 
tiled  Dec.  19.  192  1. 

1.730.372.  Ai;tomatic  Ciri’Uit  BREAKtri; 
.1.  Sachs,  West  Hartford,  Conn.  Apit. 
tiled  July  28.  1  922. 

1,730,379.  Wire  Co.nnw'ter  ;  W.  It.  Som¬ 
mer,  Hackensack,  X.  .1.  App.  liletl  Aitril 

I,  1925. 

1,730,401.  Motor  Co.ntrollfji  :  P.  I!.  Har¬ 
wood,  Milwaukee,  Wis.  App.  tiled  July 
1!),  1928. 

1,730,428.  PoRTAHEU  WELDI.NO  .\l*l*AUATU.‘t  ; 
H.  K.  Bryant,  Providenie,  It.  I.  App. 
filed  Feb.  10.  1920. 

1,730,434.  Ph ase-Se(jue.ncb  Relay  ;  C. 
DeC.  P'ortescue.  Pittsburgh,  Pa.  App. 
tiled  July  31,  1924. 

1,730,135.  Proti-xtivf.  Syste.m  for  Flw- 
TRiCAL  Ai’I’aratu.s  :  (3.  DeC,.  Fortescue, 
Pittsburgh.  I’a.  .\pi).  tiled  Sept.  20,  1925. 
1,730,438.  Time-Delay  L(jw-Voltaok  Re¬ 
lease;  D.  C.  Frank,  Wilkinsburg,  Pa. 
App.  tiled  Xov.  2,  1927. 

1,730,441.  Mao.ncto;  1.  K.  Hendrickson, 
West  Springfield,  Mass.  App.  tiled  .\ug. 
31,  1928. 

1.730.443.  Motor-Control  Syste.m  :  10.  P. 
Hill,  Manchester,  lOngland.  .Vpp.  tiled 
June  27,  1925. 

1.730.444.  MirTHon  for  Making  Insulated 
lOLEcrrRiCAL  Conductors;  T.  B.  Huestis, 
Bristol,  It.  I.  .Vpp.  tiled  Aug.  5,  1924. 

1.730.451.  Ki.ectric  Oven;  R.  H.  .Mac- 
Innes,  Chicago,  111.  App.  tiled  Aug.  29, 
1927. 

1.730.452.  SAPtrrY  Switch  Structi’re; 

J.  !•'.  MacWilliarns,  Cresson,  I’a.  App. 
filed  March  21,  1928. 

1.730.454.  Theater-Dightino  Control  Au- 
I’ARATUs  ;  J.  .Masek,  Irw’in,  I’a.  .Vp|). 
filed  June  10,  1927. 

1.730.455.  Insulator;  .T.  10.  Mateer,  Wil¬ 
kinsburg,  Pa.  Ajip.  filed  July  15.  1927. 

1,730,450.  CATHODB-ltAY  OSCILI.OGKA1»H  ; 
A.  Matthias,  Berlin-VV'ilmersdorf,  Oer- 
many.  .Vpii.  tiled  Aiiril  10,  1928. 


1,730,459.  Tai'-Ciia.noer  .Mi-x:h a.nism  ;  K. 

A.  Dpiinger  and  D.  ID  Hill,  Sharon,  I’a. 
App.  tile<i  .Xov.  19,  1920. 

1,730,471.  Iti-xiuLAToR  System;  C.  F.  Wag¬ 
ner,  Pittsburgh,  an<l  R.  D.  Kvans  and 
S.  B.  (Iriscom,  Wilkinsburg,  Pa.  Aiip. 
filed  June  10,  1925. 

1,730,477.  IttxiULAToR  .System  ;  10.  It.  Wol- 
fert,  Wilkinsburg,  Pa.  App.  tiled  Feb. 
1  7,  1928. 

1.730.480.  IOlevator-Co.ntrol  System  ;  10. 
M.  Bouton,  Chicago,  Ill.  App.  tiled  Xov. 
17,  1927. 

1.730.481.  .Motor-Co.ntrol  System;  10.  M. 
Bouton,  Chicago,  Ill.  App.  tiled  Xov. 
17,  1  927. 

l,73(i,487.  Toy  Railroad  Track  ;  J.  Cooper, 
lOvanston,  Ill.  App.  tiled  .Mar<'h  7,  1927. 
1,730,49:!.  .Switch  ;  K.  F.  Callimore,  lomd 
du  Dac,  Wis.  -Vjip.  filed  Jan.  18,  1920. 
l,73(i,50(».  .Mitthod  of  a.nd  Arraratus  tMR 
Co.ntrolli.no  Vihratory  Systems;  J.  W. 
Degg,  VV'ilkinsburg,  I’a.  App.  filed  Sept. 
23,  1927. 

1,730,512.  Damr-Hanoer  Structure  ;  A.  J. 
Thompson,  Cleveland,  D.  Aiip.  filed  May 
20,  1920. 

1,730,528.  IOlectric  Switc'II  :  F.  W.  Cay, 
Xewark,  .X.  J.  App.  filed  Dec.  8,  1927. 
1,730,531.  Tire-Deflatio.n  Switch  ;  B.  ('.  S. 
Jen.sen,  Fredericksberg,  and  J.  P.  Peter- 
.sen,  Copenhagen,  Denmark.  Apii.  tiled 
Jan.  20,  1927. 

1,730,539.  Welded  and  Calki-t)  Body  and 
Process  of  Produi  i.no  Same;  M.  Dach- 
man,  Xew  York,  X.  Y.  App.  tiled  Oct. 
14,  1927. 

1,730,544.  Cigar  Diohter  ;  H.  K.  .Mead, 
Detroit,  Mich.  Api).  tiled  Aug.  24,  1927. 
1,730,571.  Saw;  D.  Bi.dsinger,  Xew  York, 
X.  Y.  Ai)i).  filed  Sept.  21,  1920. 
l,73(i,587.  IOlectric  Fur.nace;  J.  J.  P'rank, 
Pittsfield,  .Mass.  App.  tiled  Dec.  21,  1927. 
l,73(i,(!()5.  TeSTI.NO  liEVICE  :  F.  10.  Kreft, 
Chii'ago,  111.  Api).  tiled  Xov.  27,  1925. 
1,730,017.  Mix'Ha.nicali.y-Orcratwi  Butt 
Welder;  J.  A.  .Muir,  Detroit,  Mich.  App. 
tiled  .Xov.  1  1.  1920. 

1,730,013.  IOlectric  Advertising  Device; 
(i.  McCoshen,  Boonton,  X.  .1.  .Vpp.  filed 
.May  1.  1928. 

1,730,01  8.  Rfxiui.atio.n  of  Dy.na.mo-IOlfx'- 
TRic  .Machi.nes;  C.  a.  .Xi<kle,  Schenec¬ 
tady.  X.  Y.  Ai>p.  filed  Xov.  1  (),  1925. 
1,730,023.  Battery-Post  Ter.minal  (.'lamr; 
11.  .V.  Itennhack.  Ottawa,  Out.,  Can.  Aiip. 
fileil  Seiit.  7,  1927. 

1,730,002.  .VrRLIANCE  for  iNTI-at.NAL  ('O.M- 
KUSTio.N  lO.NGi.NES ;  P'.  .MUiiz,  Stuttgart, 

(lermany.  .Vpp.  flleil  .Vug.  20,  1920. 
1,730,083.  Switch  ;  c.  S.  Wakeland,  Way- 
land,  Ky.  App.  filed  De<-.  10,  1927. 
1,730,089.  Sreed  Control  Syste.m;  10.  P’.  W. 
Alexanderson,  Si'heiiectady,  X.  Y.  Am), 
tiled  .March  20.  1928. 

1.730,740.  Pe.ndant  Swnx’H  ;  P.  .Mi  Shane, 
Pittsburgh,  I’a.  .Vpp.  filed  July  1  8,  1928. 
l,730,7(iD  lOi.i-xrruiCAL  Door  Dock  ;  C.  Haff- 
ner,  Allentown,  I’a.  App.  tiled  P'eb.  18, 
192!l. 

1,730,701.  IOlectrical  Conde.nser  a.nd 
.Method  for  M.aking  the  Same;  H.  P'. 
Sehecker,  Brooklyn,  X.  Y.  App.  tiled 
P’eb.  28,  1929. 

1,730,700.  Arraratus  for  Maki.ng  Dnca.n- 
DESCE.NT  Da.mrs;  W.  It.  Burrows,  Xew¬ 
ark.  .X.  .1.  Apt),  tiled  June  14,  1922. 
1,73(«,707.  Method  of  .Making  Dn(;a.n- 
DESCE.NT  Da.mrs  ;  \V'.  It.  Burrows,  .Xew¬ 
ark,  .X.  J.  App.  fll.-d  July  27.  1925. 
(Issued  November  2(1,  1929) 
1,730,77!(.  ('O.N.NECTING  Block  For  lOl.EtTRIC 
Dight  Clustwis  ;  V.  U.  Despard  ami 
H.  C.  It.  Popp,  Valparaiso,  Iiid.  .Vpp. 

filed  June  3,  1927. 

1,730,78:1.  Measureme.nt  of  PIlixtrical 
Besistance;  D.  .V.  Cary,  San  P'ram'isco, 
and  H.  (1.  Tasker,  Dos  Angeles,  Calif. 
App.  filed  .Inly  17,  1928. 

1,730,811.  PIli-xtrical  Co.ndenser  :  B.  V. 
Wysocki,  Berlin-Diithtenfeldi-,  (lermany. 
Aiip.  fil*‘d  Mari  h  29,  1927. 
l,73(i,81().  Alter.nating  Current  Belay  ; 
M.  D.  .Vlrmiuist,  Brooklyn,  X.  Y.  .Vpp. 

filed  .March  23,  1927. 

1,730,823.  Conde.nser;  C.  .V.  Birchfield, 
Darchmont,  X.  Y.  App.  tiled  Sept.  12, 
1925. 

1,730,8:11.  .Sl.NGLE  P'H.'SH  RECERTAfT.E  ; 
H.  .1.  Morev,  Syracuse,  X.  Y.  .Vpp.  fileil 
.Vlarch  7,  1925. 

1,730,832.  M ANUFACTirRE  OF  .Articles  from 
.Molte.n  Carbon;  S.  MUnch,  Wolfen. 
Kreis  Bitterfeld,  Germany.  App.  tiled 
Feb.  2  4,  1!)20. 

1,730,844.  Brush  Hoi.der  ;  A.  10.  Buchen- 
berg.  Toleilo,  O.  Ajip.  tiled  .Iiine  21,  1919. 
1,730,854.  Well  Drilling  .Vrraratits; 

D.  D.  .lohnson  and  W.  H.  Barnes,  Tulsa, 
Dkla.  .Vpp.  ti!e(l  Dec.  5,  1927. 

1,73(1,857.  lOl.EITRODHROSITING  .Vl’RARATUS; 
W.  W.  McCord.  Wyandotte,  Mich.  .Vpii. 
filed  .Inly  C,  1920. 

1,730,800.  Advertising  Device;  J.  10. 

O’Brien,  Brooklyn,  and  T.  F.  O'Brien, 
Bichmond  Hill,  N.  Y.  App.  filed  Dec.  1, 
1927. 


New  Trade  Literature 
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Mf.XIO  .VXD  I.XDT’STHDVD  SAFIOTV— 
The  .Vline  Safet.v  Appliance.s  ('ornpanv 
I’ittshurgh,  I’a..  has  just  issued  its 
Xo.  4  g*-iieral  catalog  of  100  pages,  <'ov<  riiin 
“lOvcrything  for  Mine  and  Industrial 
Safety.”  This  m-w  catalog  contains  an 
unusually  large  nurnlier  of  illustrations 
many  of  whicti  are  reproduosl  in  i-oiors 
'rile  cover  is  t)rown  Buckeye  stock,  em¬ 
bossed  in  silver  and  black  lettering. 

D I  D-IODIOf  :TB  I C  I.OCO.M  OT I VIO.— Inger- 
soll-ltand  ('orniiany  has  Just  issmsl  ii  ;!s. 
I)uge  booklet  entitled  "The  Oil-P01«‘etrir  D,. 
••omotive,”  whii-h  traces  the  growtli  and 
devtdopment  of  the  oil-electric  locomotiv,. 
within  th)-  span  of  a  few  years.  'Piij.s 
booklet  is  attractively  made  up  ami  copi- 
ioiisly  illustrated  with  diagrams  and  pi,  . 
tures. 

B.VIDIOY  MIOTKB  GIOXPOBAD  BFDDIO- 
TDX. — Bailey  Meter  Company  of  ('levidand 
Ohio,  is  distriliuting  a  general  hiilletin 
which  briefly  deserilx-s  all  iiroduets  of  its 
manufaeture.  The  products  listeil  are  aiito- 
tnatie  control,  boiler  meters,  multi-poiiit,.r 
gages,  tachometers,  fluiil  meters,  liotli  tin* 
meehanieally  and  (deetrieally  operated 
tyi)es  :  temperature  ami  pressure  recorders, 
steel  meter  hoards,  feedwater  regulators! 
pH'ssure  reducing  valves,  drainage  controls! 
pump  governors,  copper  tubing  and  eom- 
pression  fittings,  Selsyn-operat*sl  deviee.s, 
VV'eir  meters,  gas  meters,  gravity  n-eorder.s 
for  lifpiids  and  coal  meters.  This  four-page 
bulletin  contains  fifteen  illustrations  a.s 
well  as  references  to  r,ther  Iiulletins  which 
give  complete  information  on  the  various 
products. 

SKDSY.V-DI’FB.VTED  DEVICE  .‘<.— 
Selsyn-operateil  devices  for  remote  indica¬ 
tion  and  record  of  lifiuid  level,  flow,  pres¬ 
sure,  temiierature,  draft,  ixisition  and  other 
factors,  is  the  title  of  the  twelve-iiage  bul¬ 
letin  Xo.  110  issued  recently  by  the  Bailey 
.Meter  ('omi>any  of  Cleveland.  This  cata¬ 
log  explains  how  the  Selsyn  motor,  a  ilevice 
which  is  in  use  on  the  more  modern  battle¬ 
ships  for  directing  and  c()ntrolliiig  gun  fire, 
has  been  applied  to  the  long-distance  trans¬ 
mission  of  various  indications  ami  records. 
I’hotograiihs,  drawings  and  diagrams  illus¬ 
trate  the  principle  of  op«‘ratiun  ami  the 
numerous  api)lications  in  whicdi  this  simple 
ami  reliable  system  of  long-distance  trans¬ 
mission  may  he  used.  'I’he  application  of 
tile  .Nelsyn  motor  to  control  systems  is  also 
explained  in  this  hulletiii. 


CN^ 

Foreign  T rade 
Opportunities 
cAk _ 

l'’ollowing  are  listerl  oiiiiortunities  to  enter 
foreign  markets.  Furth**r  information  eaii 
lie  obtained  from  thi-  Bureau  of  Foreign 
ami  Domestic  (’ommerce,  Washington,  hy 
mentioning  t!ie  numlier: 

Agency  is  sought  in  Stuttgart,  tlcrmany 
(Xo.  42,(>24),  for  advertising  signs. 

.Vgeiicy  is  soiigtit  in  .Montt'video,  l.’rugtiay 
(Xo.  42,1140),  for  storage  l,atferies,  llasli- 
lights  and  farm  ligliting  sets. 

.Vgeiicy  is  soiiglit  in  .Iidiaiim  shurg.  Soutli 
Afriea  (.Xo.  42, (!4:!),  for  batteries  and  flash¬ 
lights. 

.Vgeney  and  piindiase  are  sought  in  -X(d- 
tingham,  England  (.Xo.  42,752),  for  bat- 
ter.v  chargers. 

.Vgeiicy  and  purchase  are  sought  in  Solia, 
Bulgaria  (.Xo.  42,721  ),  for  electromeili<  al 
ajiparatiis. 

Agency  is  sought  in  Calcutta,  India  (.Xo. 
42,il3(;),  for  Hashlights. 

Agency  is  sought  in  Berlin,  Germany 

(.Xo.  42,(H>()),  for  el«-<'trical  household  ap- 
pliam-es. 

Ageney  is  sought  in  Berlin,  Germany 

(Xo.  42,710),  for  electrical  hous<diold  ap¬ 
pliances. 

.Vgeney  and  purchase  are  sought  in  Boni- 
hay,  India  ( .Xo.  42,720),  for  strt'et-lighting 
fixtures. 

I’urchasc*  is  sought  in  Bosario,  Argen¬ 
tina  (Xo.  42,757),  for  fraetional-'mr.se- 
power  motors. 

.Vgeney  and  purchase  are  sought  in  Sona. 
Bulgaria  ( .Xo.  42,721  ),  for  electric  it  otor.s 
ami  geiii'rators. 
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Lighting  (  and  minor  appliances)  5,004.960,000  -Hr. 
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Business  Facts  for  Electrical  Men 

Selected  Statistics  Presented  Graphically  for 
the  I  se  of  All  Interested  in  Analyzing  the 
Trend  of  the  Electrical  Business 
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More  Appliances  in  the  Home 


Al><)l’'r  1 9.()( X ),( X K)  lioiiu's  liad  electric  service  at  the 
hej^Miiniiijf  (if  this  year.  At  present  the  nuinher  ex- 
icecR  I‘^..S(X),(XX).  (  )ii  the  jirecediiij.;  P«'iU^‘  it  i^’  sliowii  that 
a  c«»iisi<lerahle  p<»rti()n  of  the  electric  energy  ])llrcl•.a^e<l 
hv  them  went  into  the  o])eration  of  appliance>. 

'I'hese  e^tiniati->.  recently  ])nhliNhe(l  hy  the  .N’ational 
I'ilectric  l-ij^ht  .Association  and  based  on  a  survey  ol  ap¬ 
pliances  in  Use.  made  hy  hjcclriail  M  crdunulisiuij , 
account  in  part  for  the  increasinj.^  consnmi)tit)n  ])er  cns- 
tomer  that  has  been  note<l  year  h\  year.  .\o  doubt  some 
of  that  increase  is  «hK*  to  the  j^radnal  im]»rovement  in 
home  lij^htinj.;.  which  in  former  days  constituted  tlie 
whole  domestic  loa<l  and  in  wl.ich  there  are  still  ^reat 
])ossihilitii-s. 

Ihit  the  api)liance  load  j.^ives  imiiuvliate  promise  of 
further  laiy^e  }4rowth.  (  )nly  in  the  case  of  llat-iroiis  ma\ 
the  Use  he  called  j^eneral.  .\o  t)ther  electrical  ctoi- 
vinii-nce  is  found  in  even  hall  of  our  electrilied  homes, 
riu-  possibilities  are  evident  fnun  the  chart.  <  )iu- 


home  in  four  has  a  washinj^  machine,  a  fan  ar  a  toa'ter. 
'I'lie  use  of  heaters  and  electric  refrij,a‘rators.  <lespit(  the 
ra])id  introduction  of  the  latter,  is  still  more  restricte(l. 

Xot  every  home,  of  course,  is  an  immediate  ])ro>])ect 
for  some  of  these  devices,  hut  the  trend  toward  the  ex- 
pandintf  use  of  thiutts  electrical  and  the  lar^e  number  of 
homes  in  which  most  of  them  are  not  yet  to  he  found 
point  to  a  jureal  potential  market  of  interest  to  manufac¬ 
turers.  de.'ilers  and  ])ower  com])anii‘s. 

Nor  are  the  accessories  to  he  overlooki-d.  h'iftv  million 
is  a  hiij-  number,  yi-l  that  is  only  the  total  of  heatin;.^  .and 
mechanical  appliances  now  used.  .\dd  tl’.e  55.(XX).(XX) 
portable  lamps  and  we  j^et  a  total  exceedinj.^  a  hundre(| 
million.  Now  many  feet  ctf  cord,  how  many  plui^s  and 
rece])tacles.  how  much  wirinj^  was  necessary  to  ])Ut  them 
into  service?  What  is  re(|uire(l.  annuall\.  to  rejihace 
wear  and  tear."  dhese  questions  are  more  easih  .asked 
than  answere<l.  d  he}  are  worth  ponderinj'  over  h\  men 
in  every  hr.anch  of  the  electrical  industry. 


Number  o-F  Homes 

having  +he  appliance  wi  +  hou+  the  appliance 


17,700,000 


1,300,000^ 


Irons 


7,700,000 


11,300,000 


Cleaners 


5,735,000 


13,265,000 


Washers 


5,600,000 

13,400,000 

5,325,000 

13,675,000 

Fans 


T  oas+ers 


2,985,000 


16,015,000 


Hea+ers 


17,777,000 

^1,223,000 

17,950,000 

^1,050,000 

□ 

18,275,000 

^725,000 


ReFrigera+ors 


Cookers 


Ranges 


18,520,000 


t: 


Ironers 


480,000 
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